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It is well to preface the presentation of any new or startling 
surgical procedures with a brief sketch of the factual back- 


ground against which they must function. I shall now essay 
such an outline as I see it. 


There are many theories and but few, if any, generally 
accepted opinions as to the etiology of otosclerosis, although 
the literature on the bone pathology and pathological anatomy 
is extensive; probably no other cubic millimeter in the human 
body, certainly no part of the skeleton, has been more exten- 
sively explored. In spite of this, we not only are ignorant of 
the etiology of the peculiar bony changes in the labyrinthine 
wall, but also of what causes them to cease in various stages 
of development coincidental with, because of, or in spite of 
treatment. 


The mere fact that bone is involved implicates some abnor- 
mal local or general blood or lymph changes, probably in the 
calcium, phosphorus, or phosphatase, dependent on, caused 
by, or coincidental with, local circulatory impedences. It may 


* Delivered before the Section of Otolaryngology, The New York Acad- 
emy of Medicine, October 6, 1937. 
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be that the pathogenesis of clinical otosclerosis (ankylosis 
of the stapes) is predicated upon the prior impedence, or 
interference with free motion in the labyrinthine windows, 
due to residues from past inflammatory episodes, supple- 
mented or not by other factors. Such impedence, by interfer- 
ing with the normal movements of the annular ligament and 
round window membrane, would alter the local pressure, 
blood volume and nutrition, the local pH and CO.; and in the 
presence of a predilection for—or the actual presence of—a 
nearby otosclerosis or other bone dyscrasia, would accentuate 
and give direction to these local conditions, and thus increase 
the already abnormal states. It is my opinion that the circu- 
lation and therefore the normal nutrition of the areas of 
predilection for otosclerosis are affected by any long contin- 
ued diminution of motion in the membranes of the oval and 
round windows, and that any change in the circulation to 
establish a new vascular adjustment is in itself a potential 
threat to normal osteo-metabolism. These suggestions are 
made more attractive by the fact that although one out of 
twenty adult autopsies disclose the presence of otosclerosis, 
less than a quarter of these show symptoms of impedence in 
the labyrinth windows. If more carefully examined, I am sure 
a larger percentage would show defective hearing, but, even 
so, it is clear that otosclerosis does not always cause deafness. 


There is no convincing evidence that any medical or sur- 
gical treatment has ever resolved or removed the lesion of 
established otosclerosis. There is no way to safely remobilize 
the stapes, or the oval and round window membranes, once 
any of these become calcified and immovable in their win- 
dows in the labyrinthine wall, and therefore there remain but 
two possible means to thwart the process. The first is to stop 
the lesion by medical or surgical treatment before deafness 
occurs. The second is to circumvent the lesion by surgical 
techniques; to open a new sound channel into the labyrinth; 
to reestablish, for sounds received through the air, two mov- 
able ports—one for the reception and one for the release of 
the sound pressure vibrations—so that the basilar membrane 
can function more normally. If the oval and round windows 
are both completely ossified, it will be necessary to construct 
two new ports into the labyrinth, one into each scala. If only 
the oval window is ossified, it will be necessary to construct 
but one port into the labyrinth and this must be made into 
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some portion which connects with the membranous ducts lead- 
ing to the scala vestibuli. For sounds received through the 
cranial bones only one port is necessary for perfect hearing, 
because the pressures are received by the labyrinthine fluids 
through the squeeze of the cochlea wall. No second open port 
of entry is necessary. 


The diagnosis of even uncomplicated otosclerosis is not 
always easy, and the diagnosis of otosclerosis complicated by 
other lesions, as it generally is, is often very difficult, but a 
careful otologic examination will give a correct answer in 
eight out of 10 instances after deafness has been detected; 
however, there is no infallible way of making a diagnosis 
except at autopsy. 


A greater and unsurmountable difficulty has always been 
the lack of any means of detecting otosclerosis before deaf- 
ness comes on. If this could be done, it would be possible to 
subject each patient to treatment, and a preventive or cor- 
rective method of choice would in time evolve. I have recently 
reported some clinical experiments which suggest a logical 
approach to this problem, and which give some promise of a 
successful solution.' 


The failure to discover abnormalities in the blood and tissue 
juices of otosclerotics does not mean that abnormalities have 
not been present. It may mean that they are too small or 
variable to be detected by the means now available, or that 
our search has been instituted so long after the cause has 
disappeared that all signs of their presence have been removed 
or become masked by subsequent lesions. In any event, in 
established otosclerosis the blood and tissues, other than the 
lesion itself, appear to be similar to those in otherwise healthy 
persons.* 


Methods for overcoming these defects in clinical and labor- 
atory research have been suggested, but all are difficult to put 
into operation. One measure I am advocating as a routine is 
that all otosclerotic families submit their children to careful 
and regularly repeated examinations, preferably some years 
before the critical ages for the onset of otosclerosis, that is to 
say, some time before deafness from otosclerosis is most fre- 
quently recognized, and several years before puberty, child 
bearing and the menopause. There is no other way to clin- 
ically study or diagnose early otosclerosis and there is no 
better time to institute a study of preventive measures. 
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Because of the fact that the hearing of those suffering from 
otosclerotic deafness, like the hearing of other humans, varies 
from day to day, from hour to hour, and even from minute 
to minute, with the weather, the attention and mental states, 
and with changes in other lesions and conditions coincidental 
with or contributory to the otosclerosis, many treatments and 
so-called cures have been given credit for beneficial effects on 
the otosclerosis. None of these have diminished the otoscle- 
rosis or the deafness caused by the otosclerosis. This does 
not mean that proper treatment cannot improve the hearing 
in spite of the permanence of the bony lesion; because as I 
have shown, otosclerosis is more regularly accompanied by 
other lesions contributing to the deafness than is realized, 
and some of these lesions are amenable to treament.* The 
otologist should do his utmost to discover and diagnose these 
lesions and utilize every device useful for their amelioration. 
He should not delude himself or his patients by believing that 
such improvements have been due to any effect on the oto- 
sclerosis. He should not by catheterization and over inflation, 
by so-called finger surgery of the Eustachian tube, or in any 
other way injure the patient. Many otosclerotics show 
stretched drums, extensive scars and adhesions from prac- 
tices such as these. Their condition has been made worse by 
unwarranted and unscientific treatments. 


In addition to, or in the absence of non-surgical treatment, 
hearing aids and lip reading are of great service, and impera- 
tive if the deafness becomes marked for speech (over 40 db. 
loss), but many people are so deaf that no hearing device is 
of much service, and these people have in the past had no 
hope of ever hearing again. 

Recently this picture of hopelessness has been changed. 
There is in process of development an operative procedure 
which has proved successful in certain selected cases of oto- 
sclerosis. The deafened have been actually made to hear 
again. A seeming miracle has taken place, but, as scientists, 
we must proceed cautiously with these new operative proce- 
dures, because they have not been generally accepted as satis- 
factory. In fact, they are not always satisfactory. In 
unskilled hands they may prove useless, very distressing, or 
dangerous. This is particularly true of the intracranial tech- 
niques. They may destroy even the little hearing the patient 
possessed. They may destroy life. 
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There is no reason to believe that these operations can 
directly lessen nerve deafness, but I have observed cases show- 
ing marked loss of bone conduction (the usually accepted cri- 
terion of neural lesions) and very severe deafness from oto- 
sclerosis which may be greatly benefited, because these are 
the cases with both the oval and the round windows com- 
pletely ossified.* These are the cases that often say they are 
totally deaf; they believe they cannot hear anything before 
operation and may think they hear perfectly after operation. 
They do not hear perfectly. They do hear much more than 
they did before. 


Deafened people are so anxious to grasp at any hope of 
relief and so insistent that something drastic be done that it 
is sometimes difficult for the surgeon to-dissuade them, even 
though operation is not indicated. This, however, he must 
often do. 


There is no doubt in my mind that in a large proportion of 
cases properly selected and treated, many people have experi- 
enced marked improvement from these operations for various 
lengths of time. 


One of the chief obstacles to the acceptance of the operative 
procedures has been the use of functional hearing tests of 
doubtful accuracy or completeness, by air conduction and 
bone conduction. There has been doubt as to just how much 
change has taken place because of the operation; just how 
much the improvement is due to the mechanical effects of 
the operation and how much to the psychological effects of 
the operation. The carrying out of accurate hearing tests is 
complicated by the fact that in marked binaural obstructive 
deafness it is difficult to avoid crossed audition both for the 
test frequencies and for the noise used to mask the opposite 
ear. It is often difficult to eliminate the hearing of the oppo- 
site ear and yet obtain a true picture of the hearing in the 
ear being tested. For any improvement in the hearing to be 
convincing, all these difficulties must have been kept in mind 
and largely overcome in the methods used both before the 
operations and at various periods following the operations. 


One of the pioneers in the surgical methods for lessening 
the deafness of otosclerosis is Prof. Maurice Sourdille, of 
Nantes, France. For twelve or thirteen years he has persisted 
and finally perfected his techniques in middle ear and laby- 
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rinthine surgery to the point where he feels warranted in 
making certain definite announcements. Dr. Sourdille after 
serving as interne and then resident in surgery and as 
assistant to the otolaryngologist, Dr. Lermoyez, saw four 
years of service in the World War as the head of a surgical 
unit in the army of France. He was awarded the Croix de 
Guerre. In The New York Academy of Medicine library may 
be found practically all the contributions of Dr. Sourdille, 
beginning with a thesis on “Aural Surgery” written in 
1914-15, and a volume on “War Otitis” and “War Deafness,” 
written in collaboration with Dr. Bourgeois, oto-rhino- 
laryngologist to the Paris hospitals. This was translated into 
English by J. Dundas Grant. In 1926, becoming interested in 
Barany’s research on the semi-circular canals of dogs, and 
Holmgren’s clinical application of Barany’s findings, he 
attempted to verify clinically and amplify the results of these 
experimenters. Slowly a new surgical technique was evolved 
and the successive developments published in the medical 
press of Europe and America. Recently an extensive mono- 
graph was published on his chosen subject. 
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NEW TECHNIQUE IN THE SURGICAL TREATMENT 
OF SEVERE AND PROGRESSIVE DEAFNESS 
FROM OTOSCLEROSIS.* 


DR. MAURICE SOURDILLE, Nantes, France. 


The surgical treatment of otosclerosis, begun twenty-five 
years ago by Professor Barany, Doctor Jenkins and Professor 
Holmgren, has received in the past ten years such an impetus 
that it has become one of the most captivating subjects in 
contemporary otology, but also one of the most complex. It 
is not possible to treat it completely in a few moments. 
Besides, the late Dr. Duel and Dr. Fowler have set forth the 
general state of the whole question in the recently published 
third volume on otosclerosis. I wish, therefore, this evening, 
after a rapid tour of the horizons, to show you more partic- 
ularly my personal experiences, what seems to me to be to 
the point—what it is already possible to do. 


In a general way, it is possible to group the operative pro- 
cedures by various authors, who have tackled this question, 
into two large groups. The first comprises the procedures 
which have been inspired by the presumed pathogenesis of 
otosclerosis. They propose to attack the disease at its root 
and the operations are performed outside of, or even far from 
the ear. These are: 


1. The operation of Wittmaack-Heyninz-Rollin, designed to 
combat the perilabyrinthine venous stasis. This operation 
may be called “elevation of the supra tympani dura mater.” 
I hope that Dr. Fowler, Jr., who has just returned from Ham- 
burg, will tell you something about it later. 


2. The operation of Alonso-Chiarino, which consists of 
removal of one parathyroid or suppressing its function by 
ligature of its principal vessels. The operation is recent and 
we cannot yet judge the results. 


* Read at The New York Academy of Medicine, Section on Oto-Laryn- 
gology, October 6, 1937. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted 
for publication, Nov. 22, 1937. 
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In every way these operations with a pathogenetic inspi- 
ration are designed with one purpose in mind: the arresting 
of the progress of the disease. But, supposing this final pur- 
pose obtained, it is not wholly a question of making the dis- 
ease retrocede, nor of recovering a too deficient audition. 
They are therefore indicated only at the very beginning of 
the sickness and once the cases have passed the early stages, 
they should be put in the second category. 


The second class of operation, comprising those which are 
properly auricular, attack the local functional troubles. They 
are based on the acoustic results produced by fenestration of 
the labyrinth. These are by far the most numerous. They are 
the newest and most fertile and give promise of being a defi- 
nite triumph. It is these which I shall discuss for the rest of 
this conference. 


I. OPERATIONS BASED ON FENESTRATION OF THE LABYRINTH. 


Historical: With what we know today, it is easy to under- 
stand why the first tentative surgical procedures which took 
place in the last century could not succeed—in particular those 
used towards 1890, the extraction of the stapes or the opera- 
tion of Kessel. Here are two cases of the common lesions of 
otosclerosis. The footplate of the stapes is so fixed by an 
osseous process and its crura so wedged in by the borders of 
the deformed oval window that extraction of the ossicle is 
practically impossible. If one exerts traction on the crura 
they are certain to be fractured and there is no other way of 
raising the footplate. Besides, be assured that even if this 
could be done, the large communication established between 
the hole opened by the ablatum of the tympanus and the laby- 
rinth will permit infection to enter and will thus lead to 
inevitable total deafness. It was this simple conception which 
led in 1900 to an official condemnation of the ope: ation which 
was so severe that we are still influenced by it. 


When Barany, in 1910, proposed the opening of the poste- 
rior semi-circular canal he had a double purpose: 


1. Acoustic: to create a labyrinthine window which would 
compensate for the suppressed resonant waves, from which 
he hoped that the round window would then take over the 
function of the non-utilizable oval window. 
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2. Surgical: to avoid the opening of the mastoid cells and 
so avoid the mastoid infection and the secondary labyrinthitis, 
so much to be feared. 


An immediate result was obtained: the return of audition 
on the operating table; but the result was ephemeral; for, a 
few days after the operation, the increase in hearing disap- 
peared. 





Fig. 1. Various procedures based on the “labyrinthic fenestration.” 

I. (B.1.) Barany’s operation, first method. Opening of the posterior semi- 
circular canal. (J.) Jenkins’ operation. Opening of the external semi- 
circular canal closed with skin of the external auditory meatus. 
(H.1L.G.) G. Holmgren’s operation, first method. Opening of the superior 
semicircular canal closed with dura-mater. (1 bis.) Barany’s operation, sec- 
ond method. The fistula is closed with adipose tissue graft. (1 ter). Holm- 
gren’s operation, second method. The labyrinthic fistula is closed with 
mucoperiosteum and a small ball of gutta percha. 

II. Sourdille’s operation. “Tympano-labyrinthopexy.” The opening of 
the external semicircular canal is combined with a new tympanic system 
which will carry vibrations to the labyrinth; 150 ears were and are being 
treated, and a total of 400 operations performed. 

III. G. Holmgren’s operation, third method. Modification of his second 
technique through mastoid, that he employed in 13 cases. He lays open 
many semicircular canals: external, posterior and superior—if possible— 
and closes them with a gold leaf kept in place by a graft of adipose tissue. 


Doctor Jenkins and Professor Holmgren in opening the 
external and superior semi-circular canals had the same expe- 
rience. 


Since the gain in hearing appeared with the opening of the 
labyrinth, one can easily deduce that its disappearance was 
due to a bony closure of the labyrinthine fistula. For fifteen 
years these authors tried to combat this bony closure of the 
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fistula; they tried soft tissue; they used fat grafts. They used 
connective tissue grafts with and without prostheses. They 
used gutta percha. 


On the other hand, each of these surgical procedures was 
attended by more or less complete or conservative radical 
operations. There was the greatest chance of a surrounding 
infection, extremely difficult to control, and often connecting 
with the labyrinth so as to destroy it. 


So Baradny and Holmgren adopted the mastoid operation 
without opening of the external auditory meatus and with 
immediate closure of the retro-auricular wound. 


When, in October, 1924, I was introduced to this type of 
surgery by Professor Holmgren, I quickly saw that there 
were two problems to be attacked: the acoustic and the sur- 
gical. But if the solution of the two problems was indispen- 
sable to obtain a result, the order of the researches was not 
an indifferent matter. I believe that in order to solve the 
acoustic problem, it was necessary to determine the mechan- 
ism of the return of hearing as well as finding the way of 
conserving it. The surgical problems would naturally follow 
and adapt themselves to the physiological conditions required. 
Experimentation has finally proved that there was a con- 
cordance with the pathological problem. 


On these bases I created surgical procedures which I named 
“tympano-labyrinthopexy.” They consist in associating the 
opening of the external semi-circular canal to the new tym- 
panic system derived from the normal system. For the last 
ten years I have remained faithful to this principle; all my 
efforts, with the collaboration of my assistant, Dr. André 
Loué, have been bent towards the realization of its technique. 
Two of my friends, Doctor Ledoux of Brussels and Dr. Tato 
of Buenos Aires, have been kind enough to follow me in this 
path. More recently, in 1936, Professor Holmgren has brought 
an important modification in his procedures, on the principle 
of his endomastoid operation, consisting in the simultaneous 
opening of two or three semi-circular canals and the applica- 
tion of a gold leaf between the labyrinthine fistula and the 
membranous cover. 


In order to judge the value of these different procedures, 
let us study more in detail the problems to which they give 
birth. 
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Il. THE ACOUSTIC PROBLEM. 
A. The Mechanism of the Return of Hearing at the Moment 
of the Opening of the Labyrinth. 
From the opening of the semi-circular canal, that is, the 
perilymphatic space, there is an outflow of perilymph. Pres- 
ently, but only after the passing of a moment, the hearing 





Fig. 2. The various mechanisms of the movements of the perilymph. 

1. The labyrinthic fistula is open, the liquid flows out, and the labyrinth 
becomes partially empty. The vibrations passing directly through the 
labyrinthine opening and also by bone conduction will be transmitted to 
the perilymph. Wave movements of the endolymph ensue and the sounds 
will be perceived (mechanism of “the half-filled bottle’). 

2. A soft tissue graft adheres to the edges of the fistula; the labyrinth 
will become filled; the mobility of the perilymph disappears, as well as the 
hearing. 

3. A small ball of gutta percha is applied to this soft tissue and rests 
closely on the bony wall of the mastoid. The ball receives vibrations 
through the skull and conveys them to the tissue and to the perilymph. It 
works as a ball inside a small bell. It is “the mechanism of the rattle.” 

4. Transmission of sounds by the normal tympanic system. 

5. Transmission of sounds in the labyrinthopexy. The tympanic mem- 
brane moves the incus; the labyrinthic flap is alternatively drawn and 
relaxed; the perilymph is moved. The hearing is durable as long as the 
covering of the labyrinthic opening remains soft and elastic. 


increases. Why? Professor Holmgren has said, “it is the 
decompression which does this,’”’ but what does he mean by 
that? Since the semi-circular canals are at different levels, on 
opening them, all the spaces above the level of the labyrinthine 
fistula become empty. Of course, the pressure is diminished. 
But in my opinion there is something else much more impor- 
tant. There is formed in the labyrinth a free surface of peri- 
lymph. The mobilization of this perilymph is therefore con- 
siderably augmented under the influence of a sound wave at 
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the level of the opening of the labyrinth, not only by air con- 
duction but also by bone conduction from the entire cranial 
vault. 


It is then the half-emptiness of the perilymphatic space 
with the resultant very great mobility of the perilymph which 
is the cause of the increase in hearing. This is what I called 
at Norwich, England, “the mechanism of the half-filled 
flask.” 

It is in fact easy to reproduce this phenomenon with the aid of two 
flasks placed upon a table. One is full of water with its cork indicator 
submerged, and closed by a cork. The other is half full, but with the 
same cork indicator. The least shock given to the table puts the indi- 


cator of the half-filled flask in vibration, while that of the completely 
filled flask rests immobile. 


How is sound energy transmitted to the pexyilymph? At the same time, 
both by the direct influence on perilymph at the level of the labyrinthine 
fistula which is exposed to the exterior air and by bone conduction from 
the cranium. Because it is manifest that if the labyrinth being open, on 
suturing the posterior mastoid wound and on closing the external audi- 
tory meatus with wax or paraffin, the auditory gain is diminished but 
the hearing still remains better than it was before the creation of the 
labyrinthine fistula. Also in the first hours that follow the opening of 
the labyrinth, the Weber is often lateralized to the side of the open 
labyrinth, which indicates that the bone conduction has been increased 
on that side. 


This mobility of the perilymph is still greater in the case of multiple 
simultaneous opening of either two, or even three semicircular canals, 
as has been recently performed by Prof. Holmgren. He has stated that 
at each new opening of a canal there is a corresponding increase in 
hearing which permits the patient to hear 10, 15 or 20 times the dis- 
tance that he could hear before the operation. 


B. Mechanism for the Conservation of the Improved Hearing. 


The first idea which comes to mind will be to conserve 
indefinitely this state of semi-vacuity of the labyrinth. But 
for that, it would be necessary to produce a continual outflow 
of perilymph in a quantity just equal to its relatively rapid 
rate of secretion. 

Practically, the least membrane that one places on the laby- 
rinthine fistula — a piece of connective tissue — the slightest 
clot of blood adheres rapidly to the bony edges and prevents 
the escape of the perilymph. The labyrinth refills, the pres- 
sure increases and the mobility of the perilymph diminishes; 
so does the increase in hearing. While the membrane over 
the opening remains thin, supple and easily depressable, the 
hearing continues to remain considerably increased; if this 
membrane becomes thickened or ossified, all the gain disap- 


pears. 
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But experience has shown that even with a refilled laby- 
rinth it is still possible to produce hearing by mobilizing the 
perilymph of this refilled labyrinth. We are going to see how. 

Ill. THE SURGICAL PROBLEM. 
The surgical problem presents itself under two headings: 


1. By what mechanism can the mobilization of the peri- 
lymph be conserved in a durable way? 


2. Can this hearing mechanism be practically produced 
surgically ? 








Fig. 3. 

I Modifications of the normal system tympanic in the tympano-laby- 
rinthopexy. (C.M.) The head of the malleus is removed. (E.N.) Incus. 
(C.s.c.) Opening of the external semicircular canal and membranous canal. 

II. Schema of the transmission of vibrations after the tympano-laby- 
rinthopexy. The tympanic membrane is continued by a cicatricial flap 
“plastique interne” up to the opening of the external semicircular canal. 


Hearing mechanism: a. The continual escape of perilymph 
seems to have been produced recently by Holmgren who placed 
a piece of gold foil over the labyrinthine fistula. The gold foil 
prevented the adherence of a fat graft to bony edges of fistula. 
Between the gold foil and the bone the perilymph could filter 
out. Evidently the adherence of the fat graft to the edges of 
the gold foil puts off the problem rather than solves it. 


b. The direct mobilization of the perilymph of a filled 
labyrinth is possible. It is sufficient to place on the labyrin- 
thine fistula, either directly or else with interposition of thin 
cushions of fat or connective tissue, a prosthesis of a certain 
weight, a foreign body such as a piece of gutta percha 
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(Barany, Holmgren). These masses in contact with the bony 
walls of the mastoid receive sound vibrations by bone conduc- 
tion and are displaced by them. This movement induced at 
the level of the labyrinthine fistula produces little shocks 
which hit the perilymph and set it in motion. This is what I 
have called the mechanism of the bell. 


c. The indirect mobilization of the perilymph in a filled 
labyrinth can be produced by mobilization of the membrane 
covering the labyrinthine fistula by means of a reconstructed 
tympanic system. This is the method which I have personally 
devised and have been using for the past ten years. I have 
given it the name “tympano-labyrinthopexy.” It consists in 
joining the covering membranes of the labyrinthine fistula 
with the superior border of the membrana tympani whose 
excursions have been increased by the resection of the head 
of the malleus. 


The incus preserved in its high position plays the role of a 
mobile prop and permits the displacement en masse of the 
entire system. The proof that this is the correct interpreta- 
tion lies in the fact that immobilization of the incus or adher- 
ence of the flap between the drum and the labyrinthine fistula 
no longer permits the conservation of the hearing, which has 
been observed to be increased at the operating table. I have 
tried to demonstrate this with a stroboscope. So far I have 
had no success, however. 


IV. SURGICAL RESULTS OF THESE DIVERSE PROCEDURES. 


A. In the two first procedures, utilizing the gold foil and 
prosthesis with gutta percha, the operation can be done sim- 
ply enough in one sitting by the endo-mastoid route with 
immediate closure of the post-auricular wound. One thus 
avoids the danger of infection and recovery can be rapid, nor- 
mally fifteen or twenty days. But against these advantages 
of which the most evident is the speed of recovery, one must 
put these inconveniences: 


1. What is the value of the surgical result for this type of 
auditory mechanism? 


I believe that I can truthfully say that the essential purpose 
of the prosthesis has always been, in the words of its authors, 
to prevent the closure of the bony fistula. Their action I 
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believe to be very feeble. Actually the closure of the fistula is 
easier in these cases than without prosthesis. 


I have already explained that actually the role of the pros- 
thesis is not to keep the fistula open but to produce an audi- 
tory mechanism of its own. Unhappily this is the weak point 
of the procedure. The mechanism is artificial and very deli- 
cate. The secondary immobilization of the prosthesis or its 
isolation from bone by masses of granulation tissue, connec- 





























Fig. 4. Tympano-labyrinthopexy, first stage. 

I. The posterior membranous wall of the external auditory meatus is cut. 

II. The skin with the periost. is removed. 

Ill. After removal of a large area of skin and periost. from the outer 
two-thirds of the posterosuperior wall of the membranous external audi- 


tory meatus. The healing will take place in the form of a thin, but strong, 
epithelialized, hairless and glandless tissue. 


tive tissue grafts, or fibrous tissue, often supervenes and 
destroys rather rapidly its good effects. 


2. After the mastoid wound is closed we no longer have 
any external control of the labyrinthine fistula or of the func- 
tion of the prosthesis. If re-intervention is necessary, it must 
be done blindly and whatever modification or retouching is 
done, the same conditions return and again there is no 
progress. 
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3. Finally there remains the great uncertainty of the toler- 
ance for a foreign body of an exact weight and an exact 
surface placed in contact with bone at the bottom of a mastoid 
susceptible to direct infection in the course of the operation 
or later by way of the Eustachian tube and middle ear. 


Besides, even in fracture repairs such foreign bodies pro- 
duce such serious accidents that secondary ablations of them 
are often necessary. There are those who believe a foreign 
body may increase the susceptibility to infection of the laby- 
rinth and through the labyrinth the meninges. 


B. The tympano-labyrinthopexy has against it its compli- 
cated appearance and the difficulties of its realization: 


Against it is to be noted: 


1. It cannot be done in a single operation. It is necessary 
to have two or, better, three successive operations and fre- 
quently the third stage must be repeated in order to obtain 
a permanent labyrinthine fistula with a maximum effect. 


2. It is an extra-mastoid operation, that is to say, it puts 
the interior of the mastoid cavity in communication with the 
cavity of the external auditory canal and so makes it suscep- 
tible to an external otitis. It is necessary to accept this risk, 
but at a moment when there is no danger to the labyrinth, 
with careful aseptic technique, this stumbling block can usu- 
ally be avoided and in any case can be surmounted before the 
opening of the labyrinth. 


Of its advantages we can say: 


1. In case the transformation of the tympanic system is 
successfully carried out, its function is definitely assured with- 
out the possible variation of the type seen with the prosthesis. 


2. The tympanic system and the labyrinthine fistula are 
constantly in sight and can be tested with a manometer or 
any other imaginable apparatus of control. This is very 
important. 


3. With the tympano-labyrinthopexy, the opening of a 
single canal (the horizontal, the most easy of access) produces 
a considerable amelioration of the auditory malfunction, from 
forty to fifty times or more the distance of the preoperative 
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hearing. With the prosthesis procedures, in order to get the 
best results it is necessary to open several semi-circular 
canals. This is one of the greatest objections that one could 
possibly make to operations in this category. Wounding of the 
membranous canal is one of the greatest dangers that one 
faces in the curing of deafness. The more osseous canals that 
are opened, the more the risk of injuring the membranous 
































Fig. 5. Tympano-labyrinthopexy, second stage. 


I. Cutting of the posterior wall of the membranous external auditory 
meatus. 


Il. The “plastique interne” is mobilized. 
Ill. The superior edge of the tympanic membrane is liberated. 


canals. It is better to concentrate on the less delicate maneu- 
vres on the tympanic system than on the labyrinth, which is 
so very fragile. 


4. Biologically it is unnecessary to add any foreign body to 
the organism with the consequent danger of intolerance, or 
of labyrinthine suppuration and its propagation to the 
meninges. 


5. Each difficulty is attacked separately and the results 
proved before passing to the next. 


6. Touching up the operation is easy and is directed exactly 
at the point at fault. Most often it is the labyrinthine fistula 
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which is closed by an osseous callus. Now the formation of 
this callus is the result of two elements: the ossification of 
the endosteum, and the proliferation of the osseous surface. 
Practically it is very difficult in a single opening to raise the 
endosteum completely and prevent proliferation of the osseous 
surface. But if one lifts up this new-formed osseous lamella, 
one elevates at the same time both the ossified endosteum and 
the osseous surface, cut in the callus, has less tendency to 
proliferate. Experience has shown that in most cases, the 
results are definite after this second opening of the labyrinth. 


It is because of these advantages that I remain constantly 
faithful to this procedure, the nearest approach to the natural 
mechanisms of hearing. I prefer to adopt the most normal, 
the most sure and the least dangerous mechanisms, whatever 
the difficulties, even if certain material inconveniences have 
to be borne, to which conditions the surgical technique must 
submit. The three primary considerations are the safety of 
the patients, the regularity, and the quality of the end-results. 


Vv. THE PATHOLOGIC PROBLEM. 


It is now an undeniably observed fact that a local surgical 
treatment is sufficient to re-establish hearing and to conserve 
it without change for several years, as long as the necessary 
conditions expressed above are adhered to. Doubts expressed 
on the durability of the results and the cessation of the evolu- 
tion of the disease are no longer valid after eight years of 
observation. 


How then can we make these results accord with the diverse 
known pathologic conceptions which are still in favor? Far 
be it from me to think of minimizing the importance of these 
histologic considerations. But alone they do not constitute 
the whole malady. There are perhaps elements that the micro- 
scope cannot show. It is necessary also, according to the ideas 
of Professor Leriche, to use the aids of clinical and operative 
physiology. Tympano-labyrinthopexy permits this being done. 


It seems well established that the known osseous lesions do 
not act directly on the auditory elements but probably through 
the intermediary of the liquid media of the ear, in particular 
modifications of the perilymph. 


Objectively any durable and permanent decompression of 
the perilymph suffices to arrest the progression of the deaf- 
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ness. What difference does the method make if the functional 
result is obtained? In our uncertainty, nothing can prevail 
against undeniably observed facts. But in order to improve 
the hearing, something more is necessary to re-establish the 
mobility of the perilymph by one of the described mechanisms. 


In the present state of our knowledge, at least of mine, the 
procedures most direct and best worked out, and the one on 
which we have the most experimental data, is tympano- 
labyrinthopexy: the reconstruction of a secondary tympanic 





























Fig. 6. Tympano-labyrinthopexy, second stage; attico-tympanotomy. 
I. The mastoid is open. Opening of the attic. 

II. Opening of the aditus. 

Ill. Finished attico-tympanotomy. 


system associated to one labyrinthine fenestra. These two 
structures complete each other and are inseparable. 


Operative Indications: Here it is necessary to consider 
certain facts concerning: 1, Nature and degree of the deaf- 
ness; 2, The state of health; 3, Indications of primary oto- 
spongiosis, hereditary or not, without middle ear inflamma- 
tion but with fixation of the stapes which is diagnosed by 
the following acoustic methods: a. raising of the lower tone 
limit from 32 to 128 double vibrations; b. Rinne negative; 
c. Schwabach prolonged; d. conservation of a certain degree 
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of labyrinthine sensibility manifested by an audition consist- 
ing of between 50 cm. of whispered voice and 50 cm. of 
shouted voice with the opposite ear masked during the testing 
of the shouted voice. 


Absolute deafness, or almost absolute, ought to be consid- 
ered a contra-indication if one is going to conserve for this 
operative procedure its demonstrative value. However, I have 
found in some of these cases 30 to 40 cm. or perhaps one 
meter audition for the loud voice on opening of the labyrinth, 
particularly in young subjects, and when the bone conduction 
values are below normal. But if the Schwabach is much dimin- 
ished there can be no perception of sound. In the first case, 
the advantage is considerable since the patient can again con- 
verse directly for short distances and indirectly with a hear- 
ing aid for considerable distances. One should, therefore, 
not exclude these patients from a chance of recovery. They 
would choose it themselves. 


Local Anatomical Indications: External auditory meatus 
wide and straight. Middle ear of large dimensions, well vascu- 
larized and resistant. 


Medium pneumatization of the mastoid and preferably the 
wall of the zygoma should not pass beyond a vertical plane 
through the posterior border of the condyle of the mandible. 


CONTRA-INDICATIONS. 


1. Secondary Otospongiosis: That is to say, progressive 
deafness, with the same acoustic formulae that have been 
accompanied by inflammatory alterations in the middle ear, 
either recently or in the past, characterized by redness of the 
drum or the handle of the malleus, deformation of the mem- 
brane, heavy adhesions, old or recent perforations, open or 
closed by a thin cicatrix. The inflammatory element starts 
up again after section of the head of the malleus, the lesions 
on the articular surfaces of the cartilage of the incus which 
necessitates the secondary ablation of this ossicle. Any dam- 
age of the tympanic substance or cicatrix can destroy the 
internal plastic flap with subsequent suppuration and necrosis 
of the incus. 


2. Poor General Health and Unsuitable Ages: One can 
operate on patients between eighteen and fifty-five years of 
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age. Younger patients are hard to manage and operation 
under local anesthesia is rendered impossible, as well as the 
postoperative dressing, by the turbulence and incooperation 
of the patient. Patients over the age of fifty-five tolerate the 
necessary analgesics and hemostats such as morphine, scopola- 
mine, ephedrine, adrenalin with difficulty. Cardio-vascular 
disorders are exacerbated by opening the labyrinth. But even 
before the age of fifty-five, obesity, alcoholism, cardiovascular, 
pulmonary, hepatic or renal afflictions are all absolute contra- 
indications for this type of surgery. All candidates for the 




















Fig. 7. Tympano-labyrinthopexy, second stage; section of the head of 
malleus. 


I. External capsulotomy. 

Il. Internal capsulotomy. 
Ill. Section of malleus, with a special snare. 
IV. After removal of the head of malleus. 


operation should have a general complete physical and clin- 
ical examination. 


3. Local Anatomical Contra-Indications: Narrow external 
auditory meatus—a crooked or flattened meatus. The length 
of the flap will be insufficient to close the attic and the aditus 
with subsequent danger of infection and suppuration of the 
middle ear. 


Too extensive pneumatization of the mastoid, of the squa- 
mous portion of the temporal bone and especially of the root 
of the zygomata. All these cells must be opened and scraped 
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of this epithelium to avoid secondary suppuration or one will 
have considerable bony destruction. 


It is absolutely necessary before deciding on an intervention 
to take a stereoscopic radiogram of the ear in question and 
to interpret the films correctly. For the last two years all my 
patients have been systematically X-rayed stereoscopically by 
Doctors Dano and Lainé. Their precise technique has fur- 
nished very interesting radiograms and has permitted me to 
fix the operative indications with exactitude. 


OPERATIVE TECHNIQUE, 


Tympano-labyrinthopexy is performed in three principal 
stages separated by intervals of about four or five months. 


The first two stages are devoted to the transformation of 
the tympanic system and the thorough modifications of the 
mastoid region. 


The third stage consists in the establishment of the laby- 
rinthine fistula at the level of the new tympanic system. 


The operation is conducted in the following fashion: 


First Stage: This is performed entirely within the external 
canal. It consists of lifting the soft parts, thick cutaneous 
soft parts, fibrous bands and periosteum of the postero- 
superior demi-circumference of two-thirds of the external 
auditory meatus. This is done through a postauricular inci- 
sion or even by the external auditory meatus if it is sufficiently 
wide. 


The post-operative care consists in obtaining on the surface 
from which the periosteum has been removed, a supple cica- 
trix, but resistant, without sebaceous glands. It takes six or 
eight weeks for this cicatrization to be complete. 


Second Stage: This is done almost entirely in the middle 
ear, making an incision through the previous postauricular 
scar. One first separates the thin cicatrix made at the first 
operation from the postsuperior canal wall. This cicatrix 
consists of new skin and scar tissue as well as the upper 
border of the drum. I have given it the name “internal 
plastic.” 
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Then one resects the mastoid, opens the aditus and attic so 
as completely to exenterate the cell structure and show up the 
body of the incus and the head of the malleus. The joint which 
joins these two bones is opened and the two ossicles sepa- 
rated. Using a specially constructed snare, the head of the 
malleus is resected, care being taken not to puncture the mem- 
brana tympani or displace the incus, which should stay in 
high position and conserve its posterior and inferior articu- 
lations. The internal plastic (prepared flap) is then elevated 




















Fig. 8. Internal and external flaps. 


I. Internal flap in place. The soft retroauricular tissue is separated from 
the mastoid skin; this tissue constitutes the external flap. 
II. The external flap in place. Generally the lower flap suffices. 


and its bleeding surface applied to the incus, its internal sur- 
face to the attic, the aditus and even the antrum. The middle 
ear is thus hermetically sealed in its superior portion. One 
ends by covering the lower part of the mastoid with an exter- 
nal plastic made up of scraps of skin and muscle elevated 
from the inferior surface of the mastoid. 


When, after epidermatization of the operative cavity 
(which in such cases as wounds of radical operation usually 
take, six or eight weeks) one examines the transformed ear 
through the external auditory meatus, one finds that the 
external canal is considerably increased in size and communi- 
cates directly with the mastoid cavity. This large vestibule 
communicates behind on the curve of the horizontal semi- 
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circular canal covered with a more or less thin cicatricial 
pedicle in front. It communicates with the modified tympanic 
system consisting now of the drum and the internal plastic 
which is continuous with its superior half circumference. This 
internal plastic, over the incus mobile on its posterior and 
inferior supports, ends on the surface of the horizontal semi- 
circular canal, which is just below and behind the incus. 


Third or Labyrinthine Stage: This consists in lifting up 
the endo-mastoid flap at the level of the external semicircular 
canal, which is opened with great caution, so as not to injure 
the membranous canal. As soon as this opening is obtained, 
the increase in hearing seems considerable, ten, twenty times 
and even more the preoperative hearing distance. The cica- 
tricial endomastoid flap produced at this level is put in place, 
consisting of the internal plastic, lowered from the superior 
border of the incus, which will from now on cover the laby- 
rinthine fistula. 


The hearing which ordinarily decreases in the days follow- 
ing the operation, increases as soon as cicatrization has taken 
place, and attains or even surpasses the hearing observed on 
the operating table, the moment the labyrinth is opened. It is 
now easy to observe with a manometer that a feeble air- 
pressure—from 2 to 10 cm. of water—in the external ear, 
determines a very definite horizontal nystagmus; at the same 
time the patient feels a more or less intense sensation of 
vertigo. Furthermore, one can observe with the tuning fork 
the return of aerial hearing of low sounds (64 and even 32 
double vibrations) ; the Weber is changed, lateralized from 
now on to the non-operated side, and the Rinne can become 
positive on the operated side while it remains negative on 
the opposite side. 


In a great number of cases, unfortunately, the success is 
ephemeral: four, six, or ten weeks later, one sees the aerial 
hearing diminish, the Rinne becomes negative and the Weber 
indifferent. At the same time, the air pressure in the meatus 
can attain 40 and even 60 cm. of water without determining 
nystagmus, nor a sensation of vertigo. This is due to the fact 
that the labyrinthine fistula closes, due to the reconstitution 
of a rigid bony layer, which rarely attains the thickness of 
the primitive bony wall of the canal, and more often does 
not exceed a few tenths of a millimeter. It suffices, in a com- 
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plementary operation, to extract this bony film, to see the 
hearing gain of the first operation return, sometimes be even 
greatly increased. This time the result will be lasting, the 
regenerating process of the bone becoming gradually 
exhausted. In many cases, however, I had to open the laby- 
rinth three times. 




















_ Fig. 9. Acoustic trepanation of the labyrinth and tympano-labyrinthic 
junction. 


I. The cicatricial covering has been removed as far as the higher edge 
of incus. The semicircular canal is uncovered and the bone is scraped with 
a special instrument. 

Il. The canal is opened; the opening is enlarged with a gouge. 

Ill. The acoustic opening of the labyrinth is completed. 

III bis. Microscopic aspect immediately before the opening of the canal. 
The bone, very thin and transparent, shows the interior of the canal, which 
appears as a black line. 


III ter. Microscopic aspect of the completed opening. (C.m.) Membranous 
canal. (E.p.) Perilymphatic space. 


RESULTS. 


In 1935, at the time I published my Report to the Congress 
of Paris, my statistics were as follows: 
ee a ee ne ee Ee ete ee Pec 109 
PROT OE GOPMEROUIE DOT TOTUIOG naan sescccicsisoivnsicenmesvenccccessmusmansctes 325 
Positive results................ PCE Rr SE RE TU. REO ees BLE ES. Te 74 per cent 
Composed as follows: 
Very good results, that is to say, ten times and more previous 


a IIT ies isecnsscsnccechcceccaseanvececsbcuceteenemnantontentadianiiouacon 40 per cent 
Good distance, five to ten times previous hearing distance... 14 per cent 
Mediocre results, from two to five times previous hearing 
I eciccccqnecisncmniccieienicecenssnsenreysentehipuesianspicenieleenienbbedaaiitthiemgbnioocehaedaiied None 

a ave eee a F csabainshaon meaner ean peckebectacsicns ae ee OUNLe 
The number of patients now treated or under treatment ex- 

ceeds ..... EN cae EN Sole He EI A 140 


And the number of operations,........ .............--.2-----cesesceeseccecescesoosnnsones 400 
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By utilizing my technique, the second method which I have 
just discussed, and a differential snare for the section of the 
head of the malleus (a happy modification of my previous 
snare created by one of my patients, barrister-at-law de 
Rienzi) I am now able to attain 80 per cent positive results, 
of which 60 per cent are superior by ten times to the pre- 
operative hearing distance. 


I have had in mind, primarily, the creation of a surgical 
technique giving very important practical hearing results, and 
creating an impression on the patient and his immediate rela- 
tions, but I hope that in the future a precise audiometric 
measurement will permit us further to improve the method 
and, especially, its indications and contraindications. 


CONCLUSIONS. 


The tympano-labyrinthopexy permits us to obtain, in cases 
of deafness from otosclerosis, a fearful and frequent disease, 
lasting results unknown up to the present time and absolutely 
comparable to those obtained in ophthalmology, in cataract 
and glaucoma. But, just as for cataract, before the intracap- 
sular extraction of Barraquer, two operations were most often 
necessary, even so, in otosclerosis, one must, in the majority 
of cases open the labyrinth twice in order to obtain lasting 
results. We must still work to solve this problem of osteo- 
genesis, which will diminish not only the unpleasantness of 
reopening the labyrinth, but one of the causes of grave fail- 
ure: the injury of the membranous canal. 


But must we, as long as we have not attained this result, 
consider this operative procedure as still being in an experi- 
mental period, and of an exceptional application? I do not 
believe so. During more than half a century, cataracts were 
operated by a two-stage method, before the extraction in a 
single stage operation. The case must be likewise in otoscle- 
rosis, as it is well worth doing a complementary operation 
rather than to leave the labyrinth irremediably impaired, inas- 
much as, the greater the deafness, the poorer the results. 


The tympano-labyrinthopexy is today a precise operation, 
the fundamental elements of which seem definite—that is, the 
decompression of the labyrinth and the reconstitution of a 
tympanic system. Personally, I have done these operations for 
years, I can say daily, at my Private Hospitals in Nantes. 
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But we still have a great deal of work to do to adapt our 
theories to these first results, and to solve the new problems 
to which they give birth. 


I should like to be able to convince you that the moment 
has come to give to this surgical therapy a very large diffu- 
sion, because the number of patients who require this treat- 
ment is considerable, perhaps even millions. But the impor- 
tance of the operations that must be performed, the com- 
plexity of the technique—in a word, its difficulty and the long 
and minute postoperative care required—does not permit one 
to undertake it without long preparation. To avoid failure, 
and the disrepute which has befallen the first attempts in the 
surgical therapy of deafness, we must envisage three facts: 


1. For otologists: There should be an organization of teams, 
truly and thoroughly specialized, instructed minutely and dur- 
ing a given length of time, sufficiently numerous to answer a 
great number of calls and avoid fatigue and hurry. 


2. For patients: It must be possible to hospitalize them the 
necessary time, in quarters specially chosen for them, far from 
the neighborhood of other suppurating diseases, acute or 
chronic, of the ear or the nose, and in a condition of mental 
and material hygiene that is necessary and suitable for 
patients who undergo labyrinth operations. 


3. Lastly, in order to realize further progress: There must 
be an organization of laboratories, with adequate quarters and 
precise acoumetric apparatus. 


Such a realization would make of otology a highly evolved 
specialty, perhaps even similar to ophthalmology, which has 
attained, in such a short space of time, a high degree of per- 
fection. But, as I have said, in Europe this cannot be the 
result of isolated efforts. In order to obtain the indispensable 
help of public and government authorities, one must first of 
all have the approbation and the moral help of an interna- 
tional committee of otosclerosis, which is the supreme judge 
in this matter, and the only one qualified to provoke the neces- 
sary decisions. I should be especially happy, if, in spite of the 
gaps and the imperfections of such a long and arid discourse, 
I have been able this evening to retain your kind attention 
on the real possibility, the unavoidable necessity, and the pro- 
foundly humane character of this great work that remains 
to be accomplished. 








EYE DEVIATION AND NYSTAGMUS IN GUINEA PIGS 
WITH LESIONS OF THE CEREBELLUM 
AND BRAIN STEM.* 


Dr. A. R. BUCHANAN, Chicago. 


The value of the vestibular tests in the diagnosis of cen- 
tral lesions of the nervous system has long been a subject 
of controversy. Some clinicians, especially otologists, have 
been inclined to consider them of great value, both in detect- 
ing the presence of the lesions and in localizing them to one 
or the other side or to the midline. Neurologists, however, 
have frequently found the results of vestibular examinations 
in disagreement with their own conclusions based on the usual 
neurological tests; too often the operative investigation has 
proven the inadequacy of the vestibular tests in accurate 
localization of the central lesions. For these reasons the 
neurologists are inclined to treat the results of vestibular 
examinations as of little consequence. A review of the litera- 
ture, however, seems to indicate that considerable valuable 
information can be obtained by the use of the vestibular 
tests in patients in whom the neurological examination indi- 
cates the probability of intracranial lesions. 


Since Barany' first described the caloric test for vestibular 
function, many workers, including Barany himself, have 
attempted to utilize the tests in the diagnosis of intracranial 
lesions. Barany? found that in cases of tumor of the cere- 
bellum, while caloric stimulation gave normal nystagmus from 
both ears, turning the head toward the side opposite the lesion 
while under the influence of the caloric stimulation resulted 
in falling forward of the patient; turning the head toward 
the side of the lesion, on the other hand, caused no falling 
reaction. 


Brunner® used bilateral irrigation of the ears to determine 
the presence of unilateral hyperirritability. He stated that 
in the relatively rare cases in which a cerebellar tumor lies 
circumscribed to one side only, the nystagmus after such 


+From the Institute of Neurology, Northwestern University Medical 
School. 
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bilateral stimulation, as a rule, goes to the affected side, which 
means a higher degree of irritability on the normal side. 


Shuster,‘ in discussing the practical application of the ves- 
tibular tests, stated that the important positive signs which 
suggest the presence of an intracranial lesion are: a. per- 
verted nystagmus; b. inverted nystagmus; c. vertical nystag- 
mus; d. oblique nystagmus; e. dissociated ocular movements; 
and f. conjugate deviation. Less certain, but nevertheless 
suggestive, signs, according to Shuster, are extremely large 
amplitudes of nystagmus, a fibrillary type of ocular move- 
ments and absence of responses from the canals in one plane 
when the responses are obtained in another plane. He also 
reported that when there is perversion of the responses from 
the horizontal canal the lesion usually proves to be on the 
same side. 


Cinelli® concluded that when normal caloric responses are 
elicited from the vertical canals with the responses from the 
horizontal canals impaired or absent, it is suggestive of a 
central lesion. According to this author a spontaneous ver- 
tical nystagmus is pathognomonic of a central lesion and 
indicative of brain stem involvement from infiltration or pres- 
sure. A perverted or inverse nystagmus is pathognomonic 
of a central lesion and is also indicative of brain stem involve- 
ment. He explained perverted nystagmus as the appearance 
of vertical instead of horizontal nystagmus when the hori- 
zontal canal is stimulated; an inverse nystagmus is present 
when douching the right horizontal canal with cold water 
elicits an horizontal nystagmus to the right instead of to 
the left. 

Selling and Kistner*® in analyzing the labyrinthine symp- 
toms of cerebellar tumor found a division into direct and 
indirect symptoms. As a direct symptom there was loss of 
reactive pastpointing of the homolateral extremity in one 
direction or another. As an indirect symptom, supposedly 
due to pressure on the pons and depending on its location 
and degree, there was loss, impairment or perversion of the 
responses from one or more canals, with the vertical responses 
more likely to suffer than the horizontals. These authors fol- 
lowed the Jones’ technique for the differentiation of the two 
sets of canals, i.e., douching with the head tilted 30° for- 
ward for the vertical canals and then tipping the head back 
for the horizontals. Brunner* apparently did not consider 
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the technique of Jones to be essential, since he conducted all 
his caloric tests with the head in the normal position. 


In the present study the caloric tests have been carried 
out in guinea pigs with lesions localized to one side of the 
cerebellum, in others with lesions in the cerebellum and brain 
stem and, finally, in a small group with lesions confined to 
the brain stem. The results in the last group, because of 
the small number (six) of animals, are only suggestive, and 
further observations are being made on animals with such 
lesions. In addition to the caloric tests, the animals were 
also examined for postrotatory nystagmus, spontaneous nys- 
tagmus and deviations of the eyes. 


MATERIALS AND METHODS. 


By means of a Horsley-Clarke stereotaxic instrument, 
lesions were produced in the brains of 32 guinea pigs. In 
16 the lesions were placed in the right half of the cerebellum ; 
in 10 they were in the right half of the cerebellum and, in 
addition, involved the right side of the brain stem; in the 
remaining six animals the lesions were confined to the right 
half of the brain stem. Postoperatively, the animals were 
observed daily and the caloric and rotation tests were car- 
ried out at frequent intervals. 


The animals were allowed to live for two to six weeks, 
at the end of which time they were killed and the brains 
removed and fixed in 10 per cent formalin. After embed- 
ding they were cut in 30 micra sections and every fifth sec- 
tion stained by the myelin sheath method described by Weil*; 
adjacent sections were stained with cresyl violet (Tress and 
Tress’). This facilitated careful and accurate study of the 
lesions. 


Caloric stimulation was carried out with the animal fixed 
in the ventral position and the head in its normal relation 
to the trunk and to space. The amount of water was not 
controlled, continuous irrigation being employed with water 
at 15° C. until nystagmus appeared. The nystagmus which 
resulted from this type of stimulation in normal animals was 
in the horizontal plane, directed toward the opposite side, 
or forward in the homolateral eye and backward in the con- 
tralateral one. If we accept Flourens’ law, which states that 
each canal gives nystagmus in its own plane, then the nys- 
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tagmus thus elicited must be due to stimulation of the hori- 
zontal canal, and this without the maneuver of tipping the 
head forward or backward. It was found that when a nor- 
mal guinea pig was tilted forward in such a manner that 
the head was placed at an angle of 30° with the horizontal, 
irrigation as above elicited only slight jerks of the eyes, which 
movements were still in the plane of the horizontal canals. 
The literature seems to contain no reference as to the exact 
plane of the external canal in the guinea pig, but Benoit- 
Gonin and Lafite-Dupont® stated that it is in the horizontal 
plane in the dog and rabbit, while in the human it is oblique 
from anteriorly posteriorly and from without inward. 


Rotation of the animals was carried out on a small turn- 
table, the position of the animals being fixed as in the caloric 
examination. They were rotated 10 revolutions to right or 
left, the rotation being suddenly arrested, and the resultant 
nystagmus was observed. The postrotatory nystagmus thus 
elicited in normal animals was also in the horizontal plane, 
and was directed opposite to the direction of rotation or for- 
ward in the right eye and backward in the left on rotation 
to the right. 


The results of galvanic stimulation of the ears were also 
observed in most of the animals and these observations are 
reported elsewhere." 


RESULTS AND DISCUSSION. 


The observations on the animals with unilateral lesions 
of the cerebellum are summarized in Table I, those with 
unilateral lesions of cerebellum and brain stem in Table II, 
and those with unilateral lesions of the brain stem in Table 
III. The findings will be discussed in the order of their 
appearance in the tables: 1. Eye deviations; 2. spontaneous 
nystagmus; 3. caloric responses; and 4. postrotatory nys- 
tagmus. A summary of the incidence of the various findings 
in each group of animals is presented in Table IV. 


1. Eye deviations were present, as shown in Table IV, in 
75 per cent of the animals with lesions confined to the cere- 
bellum, in all of those with lesions which also involved the 
brain stem, and in 83 per cent of those with lesions confined 
to the brain stem. 
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In the group of 16 animals with lesions limited to the right 
half of the cerebellum, six had deviation of both eyes, the 
right or homolateral eye being deviated downward in two, 
downward and forward in three and upward in one. The 
contralateral eye was deviated upward in five animals and 
downward in one (animal 8), which also showed upward 
deviation of the homolateral eye. 


Three animals (57, 64 and 41) with downward and for- 
ward deviation of the right eye and upward deviation of the 
left one could probably be classified as presenting skew devia- 
tion, although backward deviation of the left eye was not 
observed. 


Four animals (36, 38, 61 and 40) had deviation of only 
the right or ipsilateral eye, the deviation being downward 
and forward in each of them; there was involvement of the 
lateral nucleus in each of these four animals. Animal 32, 
however, which also had a lesion of the lateral nucleus, did 
not show any eye deviation. 


Deviation of the contralateral eye, only, occurred in two 
animals (59 and 22), the lesions involving the lateral nucleus 
in the former and the brachium conjunctivum, ventral spino- 
cerebellar tract and uncinate fasciculus in the latter. In the 
former (59) the deviation was slightly downward, and in 
the latter (22) downward and forward. 


There were only four of these animals which had no devia- 
tion of the eyes; it seems, then, that deviation of the eyes 
in one or another direction occurs more frequently than not 
in guinea pigs with unilateral lesions in the cerebellum. 
Downward and forward or simple downward deviation of 
the ipsilateral eye is the most frequent, with upward devia- 
tion of the contralateral eye a common accompaniment. 


All the animals with lesions of the cerebellum and brain 
stem (Table II) showed deviation of the eyes. The lesions 
in these animals involved some portion of the vestibular 
nuclei in every case. They, therefore, simulate primary 
lesions of the cerebellum, with secondary involvement of the 
brain stem by pressure or infiltration, as frequently occurs 
in humans. 


The deviation was bilateral in all except animal 50, being 
downward or downward and forward in the right or ipsi- 
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lateral eye and upward in the contralateral eye in most cases. 
One animal (44) showed a paradoxical deviation, upward 
in the ipsilateral eye and downward in the contralateral one, 
like that of animal 8 in the previous group; the lesions in 
the two animals were quite different, however. Animal 60, 
with lesions involving the medial cerebellar nucleus, the 
medial vestibular nucleus and Deiters’ nucleus, all on the 
right, had downward and forward deviation of both eyes. 


One animal (50) showed deviation of only the ipsilateral 
eye, but the deviation was downward. In all the animals in 
this group, then, the presence of deviation was indicative 
of the presence of the central lesions, and in all except one 
(44) the direction of the deviation was such as to localize 
the lesions to the right side. 


Of the six animals with lesions confined to the brain stem 
(Table III), all showed deviation of the eyes except one (3), 
in which the lesion involved only the restiform body. Both 
eyes were deviated in the others, with the exception of ani- 
mal 52, in which only the ipsilateral eye showed deviation. 
The deviation in all cases was toward the side of the lesion, 
i.e., the contralateral eye was deviated upward and the ipsi- 
lateral eye downward, or, as in animal 13, the contralateral 
eye forward and the ipsilateral one backward. In most cases 
the ipsilateral eye was deviated forward as well as downward, 
and in one case (67), in which there was a lesion in the mid- 
brain involving the medial one-third of the right brachium 
conjunctivum and the reticular formation, there was a typical 
skew deviation of the eyes, the ipsilateral one downward and 
forward and the contralateral one backward and upward. 


Holmes" has reported that after gunshot wounds of the 
cerebellum the eyes are usually deviated to the side opposite 
the injury; skew deviation (eye on the homolateral side 
deviated downward and inward and the contralateral one 
upward and outward) was present in five of his 40 cases. 
Shuster mentioned that conjugate deviation of the eyes is 
suggestive of intracranial lesions. Poetzl and Sittig’* reported 
the presence of skew deviation when the ventrocaudal part 
of Deiters’ nucleus or the descending root of the vestibular 
nerve was injured. Russell,’* working under Sherrington, was 
able to show that operative lesions of the cerebellum and 
cerebellar peduncles produce deviations of the opposite eye. 
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This was explained as due to a disturbance in the tonic con- 
trol which the cerebellum is supposed to participate in, in 
connection with other tone-controlling centres. 


It is significant that in those animals with partial destruc- 
tion of the vestibular nuclei the deviation of the eyes, as a 
rule, was in the same direction as it is in animals with uni- 
lateral labyrinthectomies (Magnus"*). Ferraro, Barrera and 
Blakeslee’* reported that large vestibular nuclear lesions on 
one side produced vestibular phenomena identical in type to 
those of unilateral labyrinthectomy, or unilateral section of 


the VIIIth nerve, but of greater intensity and of longer dura- 
tion. 


2. Spontaneous nystagmus was present in only 50 per cent 
of the animals with cerebellar lesions (Table I), in 80 per 
cent of those with lesions of cerebellum and brain stem (Table 
II), and in 33 per cent of those with lesions confined to the 
brain stem (Table III). As previously stated, the number of 
animals in the last group was too small for definite con- 
clusions to be drawn. Furthermore, of the six animals in 
the group, only three had lesions involving the vestibular 
nuclei directly. Of these three, two showed spontaneous nys- 
tagmus. It seems quite probable, in the light of the marked 
increase in the occurrence of spontaneous nystagmus in the 
animals with combined involvement of the cerebellum and 
brain stem over those with involvement of the cerebellum 
alone, that a larger series of animals with lesions of the 
vestibular nuclei will show a much higher incidence of spon- 
taneous nystagmus. 


In those animals with lesions confined to the cerebellum 
the nystagmus was of a transient nature, usually disappear- 
ing on the second postoperative day. The spontaneous nys- 
tagmus in the other two groups of animals—those with com- 
bined lesions of cerebellum and brain stem and those with 
lesions confined to the brain stem—had a longer duration, 
but it also disappeared after four or five days. 


The direction of the spontaneous nystagmus in the animals 
with lesions limited to the right side of the cerebellum was 
toward the side of the lesion (quick component) in three 
animals, and to the opposite side in the same number (Table 
IV). In two the direction was variable, being sometimes to 











BUCHANAN : NYSTAGMUS IN GUINEA PIGS. 881 


the right and sometimes to the left; the plane was also varia- 
ble, sometimes vertical, sometimes horizontal and at other 
times oblique. These findings are in agreement with those 
of Keschner and Grossman," who reported that the nystagmus 
was as often toward the side of the lesion as away from that 
side. Fremel,'* in patients with cerebellar abscess, found 10 
with nystagmus toward both sides, that toward the diseased 
side predominating, three with nystagmus toward both sides 
with no predominance and one with conjugate deviation 
toward the sound side with nystagmus toward the diseased 
side. This last case is of interest since animal 8 of our series 
had vertical conjugate deviation of the eyes to the left and 
nystagmus to the right or to the side of the lesion. Animals 
57 and 64, however, had spontaneous nystagmus to the right 
concomitant with deviation in the same direction. Their 
lesions were essentially the same as those in animal 8 except 
for the involvement of the brachium conjunctivum; theoret- 
ically, involvement of the lateral cerebellar nucleus or bra- 
chium conjunctivum should give essentially the same picture. 


In the animals with lesions limited to the right side of the 
cerebellum, then, the spontaneous nystagmus when it occurred 
was of short duration and was of no value in localization 
of the lesion to the right side, being variable in direction 
or, when constant, being as often to the opposite side as to 
the side of the lesion. 


When the lesions, besides involving the cerebellum, also 
involved the vestibular nuclei, even slightly as in animals 
35, 43 and 44, the nystagmus was much more constant in 
its occurrence and its duration was considerably longer 
(three to four times). Furthermore, in the eight cases which 
showed spontaneous nystagmus, it was directed to the left 
or contralateral side in seven and was, therefore, of sig- 
nificance in the localization of the lesion to the right side. 
It should be noted that nystagmus also occurs to the oppo- 
site side in animals with unilateral labyrinthectomy (Mag- 
nus’ and others; unpublished observations in some of our 
guinea pigs with unilateral labyrinthectomies). The absence 
of spontaneous nystagmus in animals 53 and 60 cannot be 
accounted for on an anatomical basis since some of the ani- 
mals which had nystagmus had lesions not materially differ- 
ent from those present in these two animals. 
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Spontaneous nystagmus was present in only two of the 
animals with lesions limited to the right half of the brain 
stem (20 and 13, Table III). However, there was involve- 
ment of the vestibular nuclei in both of these animals and 
in only one of those which failed to show nystagmus. Why 
nystagmus did not appear in guinea pig 52 as well is explain- 
able only on the basis of the extent of the involvement of 
the superior vestibular nucleus, which was slight. The direc- 
tion of the nystagmus in animal 20 was to the left, as in 
the majority of the animals in the previous group with lesions 
of the brain stem in combination with cerebellar lesions. The 
nystagmus in animal 13 was variable, but was for the most 
part directed to the left in the horizontal plane or opposite 
to the deviation, which was horizontally to the right or for- 
ward in the left eye and backward in the right. The tendency 
of the nystagmus to be in the horizontal plane is interesting 
in view of the statement of Marburg’ that a lesion existing 
in the ventrocaudal part of Deiters’ nucleus, as in this animal, 
gave rise to horizontal nystagmus while one in the more ros- 
tral part (region of the sixth nucleus) gave vertical nys- 
tagmus. A larger series of animals with lesions placed in 
the two areas of the nucleus, without concomitant involve- 
ment of the cerebellum, is necessary to determine the accuracv 
of his observations. Animals 50, 55 and 62 (Table II) had 
lesions in the ventrocaudal part of Deiters’ nucleus, but the 
spontaneous nystagmus was vertically to the left in the first 
two and diagonally to the left in the third (forward and 
upward in the right eye and downward and backward in 
the left) ; however, as can be seen in the table, there was 
more or less extensive destruction of other areas in each of 
these animals. 


On the basis of the animals in the previous group (Table 
II) with lesions of the vestibular nuclei combined with lesions 
of the cerebellum, it seems quite certain that further obser- 
vations on animals with lesions limited to the vestibular 
nuclei will show rather constant spontaneous nystagmus 
toward the opposite side, similar to that which results from 
unilateral labyrinthectomy. Animals 56, 3 and 67 show the 
possibility of brain stem involvement in which the vestibular 
nuclei are not directly affected, without spontaneous nys- 
tagmus being present. 


Holmes‘? observed that in animals subjected to cerebellar 
injuries disturbances of the ocular movements have been 
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described, but little emphasis has been laid on the occurrence 
of nystagmus; this is not surprising, he said, as it can be 
properly investigated only on voluntary movement and fixa- 
tion of the eyes, and with the co-operation of the subject. 
Many physiologists have even refused to admit that the nys- 
tagmus is dependent on the cerebellar lesion. Holmes went 
on to say that it is even more remarkable that even from 
clinicians these symptoms have not received the attention they 
deserve, the reason probably being that they are particularly 
prominent only after acute lesions. The nystagmus observed 
in this series of guinea pigs was, of course, present without 
any voluntary movement or fixation of the eyes. In two cases 
(animals 58 and 62, Table II), however, the nystagmus was 
positional, i.e., it only appeared when the animal was in the 
left lateral position, when the eyes were deviated vertically 
to the right due to the tonic labyrinthine impulses; the nys- 
tagmus which appeared in both animals was in the direction 
opposite to the deviation or vertically to the left. In all the 
other animals showing spontaneous nystagmus, it was pres- 
ent with the head in its normal relation to the trunk and 
to space. 


Riley® wrote: “It is questionable whether nystagmus ever 
is the result of isolated cerebellar lesions. In all probability, 
when it appears in such conditions it is associated with ves- 
tibular involvement, by pressure on the root of the vestibular 
nerve, or on the reception nuclei of the vestibular complex 
or on the roof nuclei of the cerebellum.” 


We have produced lesions of the cerebellum in which there 
was no involvement of the vestibular nuclei or the vestibular 
nerve, but spontaneous nystagmus was present (Table I) ; 
however, it is impossible to state definitely that the post- 
operative edema in animals with lesions in the lateral hemis- 
phere of the cerebellum did not cause sufficient pressure upon 
the roof nuclei to account for the transient nystagmus 
observed. It is interesting, however, that in two animals 
with lesions localized to the medial or roof nuclei (15 and 30), 
no spontaneous nystagmus was seen. 


Bauer and Leidler*' reported that after the extirpation of 
cerebellar parts (vermis as well as hemispheres), spontaneous 
nystagmus never appeared. Eckhard** stated that when it 
is certain that no injury to the medulla oblongata occurs, 
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there is no ocular nystagmus following lesions of the cere- 
bellum. Lorente de N6** found that lesions of the cerebellar 
cortex under very special conditions produce nystagmus. In 
his opinion the cerebellar impulses only modify the excita- 
bility of the cells of the vestibular nuclei, thus regulating 
their discharge. Miller** said that since Magnus and de Kleijn* 
have shown that the labyrinthine reflexes are present after 
cerebellar ablation, and since these are exactly the type of 
responses that one would expect to be mediated through the 
cerebellum, one is forced to assume that perhaps the cere- 
bellum exerts an influence comparable to that of the cerebral 
cortex; it is not essential for the execution of many com- 
plex movements which can be performed by the brain stem, 
but it indisputably adds and modifies many of the more 
delicate expressions of control of the activities of these lower 
centres. 


Aring and Fulton’ stated that after unilateral section of 
the cerebellar peduncles, nystagmus was occasionally observed, 
but it was generally transient and was quite unlike the per- 
sistent and enduring nystagmus which follows lesions of the 
vestibular nuclei (unpublished observations). They believed 
that the nystagmus which sometimes accompanies lesions in 
the posterior fossa in man is due to medullary involvement 
or compression. The greater incidence of spontaneous nys- 
tagmus in our animals with combined lesions of the cere- 
bellum and brain stem as compared with that in those with 
lesions confined to the cerebellum (80 per cent and 50 per 
cent, respectively) as well as the longer duration in the former 
group, confirms the observations of Aring and Fulton. 


Chamberlin** stated that nystagmus in cerebellar abscess 
may be toward the sound or diseased side. That toward the 
diseased side, however, greatly predominates. Brose,** on 
the other hand, found that in cerebellar disease, including 
tumors, the rule is persistent spontaneous horizontal nys- 
tagmus to the diseased side with increasing intensity. Coates, 
Shuster and Slotkin*® reported the presence of spontanous nys- 
tagmus in four cases of cerebellar tumor. Keschner and 
Grossman” found spontaneous nystagmus in 23 of 29 patients 
with intracerebellar lesions; it was in the horizontal plane 
in every case, and in nine cases also in the vertical plane. 
The slow component was in as many cases toward the side 
of the lesion as toward the opposite side. They also noted 
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spontaneous nystagmus in five of six patients with lesions 
in the brain stem (pons and medulla); in four of these it 
was present in both horizontal planes, and in two it was 
also vertical and oblique. In one patient with a tumor of 
the fourth ventricle, spontaneous nystagmus was noted only 
on looking to the right. 


3. Caloric Responses: Rejté* presented a review of the 
experimental observations by Spamer," Baginski** and others 
which preceded the actual description of the caloric reaction 
as a vestibular test by Bardany.' 


The method of testing caloric nystagmus in our guinea pigs 
has been described. Horizontal nystagmus to the opposite 
side usually appeared in 20 to 30 seconds from the time of 
beginning the irrigation and lasted 10 to 15 seconds. Even 
in normal animals, however, the reactions were quite variable, 
and sometimes as long as two minutes of continuous irriga- 
tion were necessary to elicit a response; in one animal the 
nystagmus elicited by irrigation of either ear persisted for 
75 seconds and reactions lasting as long as 30 to 45 seconds 
were not infrequent. There was further considerable varia- 
tion from time to time in the same animal and some varia- 
tion from one side to the other. Uffenorde** reported the same 
type of variations in humans and apes. Barany,’ German“ 
and others, however, reported strikingly uniform results from 
caloric stimulation in normal human subjects. Mackenzie* 
stated that the caloric test is by no means a quantitative test, 
giving no information as to the amount of function or hyper- 
function that may be present in the labyrinth. This is in 
direct opposition to the later observations of Brunner,’ who, 
however, admitted that unilateral stimulation of the ears was 
not of value in determining the hyperirritability of the laby- 
rinths, which is presumably the method used by Mackenzie. 


The rather wide variations in one and the same animal 
and from animal to animal make it rather difficult to arrive 
at a conclusion as to what should be considered a normal 
response and one which can be used as a basis for compari- 
son with the results obtained in the operated animals. In 
Tables I-IV a normal reaction is arbitrarily considered to be 
one which was elicited in two minutes or less and which had 
a duration of at least eight seconds. A diminished response 
is one which required longer than two minutes to elicit or 








886 BUCHANAN : NYSTAGMUS IN GUINEA PIGS. 


lasted less than eight seconds. Negative reactions, or a failure 
of caloric nystagmus to appear with prolonged irrigation, 
were rare, occurring in only two animals (36 and 6) ; bilat- 
erally in the first and unilaterally in the second. The absence 
of the caloric response is not considered significant in these 
two animals in view of the similarity of their lesions to those 
in some of the animals in which the response was present. 


Diminished caloric responses occurred in only 37 per cent 
of the animals with lesions limited to the cerebellum, in 30 
per cent of those with combined destruction of cerebellum 
and brain stem, and in 33 per cent of those with lesions 
confined to the brain stem (Table IV). Since the diminished 
responses occurred bilaterally or from only the left ear in 
as many cases as from the right ear only, it is evident that 
in the guinea pig with lesions in the cerebellum and brain 
stem the duration of caloric nystagmus and the length of 
time required for its elicitation are not consistently altered 
and are, therefore, not significant in localization of the 
lesions. 


Alterations in the direction of the caloric nystagmus 
occurred frequently enough in the animals with involvement 
of the brain stem to be of significance. Furthermore, in the 
great majority of cases the perversion or inversion of the 
caloric nystagmus occurred when the ear on the side of the 
lesion was stimulated. Perversion of the responses from both 
ears occurred in only three animals and perversion or inver- 
sion of the responses from the left ear only was never 
observed. It, therefore, seems logical to conclude that such 
alterations in direction, when they do appear, suggest the 
presence of a posterior fossa lesion and that, if unilateral, 
the lesion is likely to be on the side where they are elicited. 
Since such alterations appeared in only 19 per cent of the 
animals with lesions limited to the cerebellum and in 70 per 
cent of those with concomitant involvement of the brain stem 
(Table IV), it can also be considered probable, when there is 
perversion of the response, the brain stem has been involved. 
Perversion of the responses from both ears occurred in one 
animal with a lesion confined to the brain stem (56, Table III), 
and from the right ear only in one (13); there was actual 
inversion of the caloric nystagmus on irrigation of the right 
ear in one animal (67, Table III). 














BUCHANAN : NYSTAGMUS IN GUINEA PIGS. 887 


In most of the animals showing perversion of the caloric 
responses the nystagmus was directed obliquely upward and 
forward in the homolateral eye and downward and backward 
in the contralateral one. In four animals the nystagmus was 
vertical in direction (39, Table I; 43 and 55, Table II; 56, 
Table III) or upward in the homolateral eye and downward 
in the contralateral one; in two there was asymmetrical nys- 
tagmus (43, Table II; 13, Table III), being backward and 


downward in one eye and forward and downward in the 
other. 


It should be noted that the alterations in the direction of 
the caloric nystagmus were transient, having disappeared in 
most cases by the end of the first postoperative week. All 
the observations on the direction of the caloric nystagmus 
recorded in the tables were made on the third or fourth post- 
operative day. This allowed time for the acute postoperative 
symptoms to subside. After the first week the inflammatory 
process in the brain was doubtless less acute and the func- 
tion of the cells and fibres destroyed by the lesion may have 
been taken over by structures still intact, as has been assumed 
by Barany.? It seems likely that if the lesions had been of 
the character of tumors or other expansively growing lesions, 
the perversion of the nystagmus would have persisted until 
the condition was relieved surgically. 


Cinelli’ believed that if conjugate deviation of the eyes 
instead of nystagmus is produced by stimulation of the ears, 
it is pathognomonic of a central lesion. Lorente de N6* has 
termed such a reaction a pseudopostural reflex. This phenom- 
enon did not appear in our animals following caloric stimu- 
lation; one animal (39), however, did show a long period 
of deviation of the eyes on stimulation of the right ear, which 
was followed by nystagmus forward and upward in the right 
eye and downward and backward in the left one. Several 
such reactions were observed following rotation of the ani- 
mals, which will be discussed in the next section. The devia- 
tion in all cases was in the direction of the slow component 
of the ensuing nystagmus. 


As to the greater than normal amplitudes of nystagmus 
mentioned by Shuster* as being suggestive of intracranial 
lesions, greater amplitudes on one side than on the other 
were observed in five animals in our series, including animal 
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40 (Table I) with lesions of the lateral and intermediate 
nuclei of the cerebellum and the uncinate fasciculus, all on 
the right side; animals 44, 37 and 53 (Table II), in each 
of which there was involvement of the vestibular nuceli in 
addition to lesions in the cerebellum, and animal 20 (Table 
III), in which the superior vestibular nucleus and the bra- 
chium conjunctivum were partially destroyed. In all four 
animals with vestibular nuclear involvement, the amplitude 
of the caloric nystagmus from the right ear (side of the 
lesion) was greater than that from the left side. In animal 
40, where the lesion was confined to the cerebellum, the ampli- 
tude of the nystagmus from irrigation of the left ear was 
greater than that of the nystagmus from the right ear. 


Keschner and Grossman" reported the results of caloric 
examinations in 21 patients with cerebellar tumors and in 
four with brain stem lesions. According to their statements, 
they were able to localize the tumor to the posterior fossa in 
15 of the patients with cerebellar tumors. The results were 
unsatisfactory and inconclusive in two cases and were per- 
fectly normal in four. The caloric tests localized the lesion 
to the proper side in only 10 cases, pointed to a lesion on 
the opposite side in two cases and failed to give localization, 
although indicating a posterior fossa lesion, in three cases. 
In the four patients with brain stem lesions the results of 
caloric examination were unsatisfactory and inconclusive in 


Abbreviations used in Tables 1-3: xx, normal caloric or postrotatory 
nystagmus; x, diminished caloric or postrotatory nystagmus; —, no nys- 
tagmus elicited. 

B, backward; BD, backward and downward; Brach. con., brachium con- 
junctivum; Brach. pon., brachium pontis; BU, backward and upward. 

D, downward; Deit. nucl., Deiters’ nucleus; Desc. vest. nucl, descending 
vestibular nucleus; DF, downward and forward; DL, diagonally to the left; 
DR, diagonally to the right. 

F, forward; FU, forward and upward. 

HL, horizontally to the left; HR, horizontally to the right. 

Lat. cun. nucl, lateral cuneate nucleus; Lat. nucl., lateral nucleus; Ling. 
cortex, linguar cortex; Lt., left. 

Med., medial; Med. cereb. nucl., medial cerebellar nucleus; Med. long. 
fasc., medial longitudinal fasciculus; Med. nucl., medial nucleus; Med. 
vest. nucl., medial vestibular nucleus; Mesen. root N V, mesencephalic 
root of Vth nerve. 

N VII, VIIth nerve; Nn., nerves; Nucl. interp., nucleus interpositum; 
Nucl. N V, nucleus of the Vth nerve. 

Posit., positional. 

Rest. body, restiform body; Retic. form., reticular formation; Rot., rota- 
tion; Rt., Right. 

Sl, slight; Sp. nu. N V, spinal nucleus of Vth nerve; Sp. nu. N VIII, 
spinal or descending vestibular nucleus; Sup. vest. nucl., superior vestibular 
nucleus. 

U, upward; Unc. fase., uncinate fasciculus. 

Var., variable in direction; Vent. sp. cereb. tr., ventral spinocerebellar 
tract; VL, vertically to the left; VR, vertically to the right. 
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TABLE IV. 


Right-sided Unilateral Lesions of: 
Cerebellum 





\ 


Cerebellum and Brain Stem Brain Stem 


Number of animals— ss 16 10 6 





1. Eye deviations: 


(a) Both eyes 
(b) Right eye only 
(c) Left eye only 
Total 
Per Cent 
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—_ 
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2. Spontaneous nystagmus: 


(a) To left 
(b) To right 
(c) Variable 
Total 
Per Cent 5 
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3. Perversion or inversion of caloric nystagmus: 
(a) Both ears 
(b) Right ear only 
(c) Left ear only 
Total 
Per Cent 
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4. Diminished caloric response: 


(a) Both ears 
(b) Right ear only 
(c) Left ear only 
Total 
Per Cent 
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5. Diminished postrotatory nystagmus: 
(a) Rotation, right and left 1 
(b) Rotation, left 3 
(c) Rotation, right 0 

Total 4 
Per Cent 25 
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6. Perverted postrotatory nystagmus: 


(a) Rotation, right and left 
(b) Rotation, left 
(c) Rotation, right 

Total 

Per Cent 
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two cases, and in the other two corroborated the clinical diag- 
nosis of brain stem lesion. Unfortunately, these authors did 
not discuss the technique which they used in their caloric 
examinations nor the criteria by which they localized the 
lesions in those which were so reported. 


Coates, Shuster and Slotkin** also reported several cases 
of tumors of the posterior fossa in which the caloric responses 
were determined. In a case of tumor of the left cerebellar 
hemisphere, caloric stimulation gave perverted nystagmus 
from all the canals (i.e., horizontal from the vertical canals 
and oblique upward from the horizontal canals). In a case 
of midline cerebellar tumor in the roof of the fourth ventricle 
the Barany test showed perverted responses from the ver- 
tical canals on both sides (horizontal instead of rotary nys- 
tagmus) ; in a second patient with a midline cerebellar tumor 
the caloric test showed a delayed response from the right 
vertical canals with subsequent perverted and inverted nys- 
tagmus (i.e., horizontal to right instead of rotary to left), 
no response from the left vertical canals and exaggerated and 
prolonged responses from the horizontal canal on each side. 
They considered the inversion from the right vertical and the 
exaggerated responses from the horizontal canals, together 
with a spontaneous vertical nystagmus, as suggestive of pres- 
sure against the brain stem. In still a fourth case with a 
large tumor behind the cerebellar lobes, involving the brain 
stem and extending forward toward the cerebellopontile angle 
on the left side, there was no response to the caloric stimula- 
tion from either the vertical or horizontal canals on the left 
side. Responses on the right side were normal in character, 
but hyperactive with nystagmus of very wide amplitude. In 
the first three patients the value of the test in localization 
of the lesion to one or the other side or to the midline 
is certainly questionable; in the fourth, in which the 
tumor extended forward toward the cerebellopontile angle 
along the lateral aspect of the brain stem, the absence of 
caloric responses from that side may be considered sig- 
nificant. 


4. Postrotatory Nystagmus: The method of testing the 
postrotatory nystagmus has been discussed. The duration of 
the nystagmus elicited was usually eight to 10 seconds in 
normal animals. This is considerably shorter than that in 
human subjects (24 seconds), as determined by Fisher and 
Babcock” and others. There was some variation from animal 
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to animal and in the same animal at different times and on 
the two sides, but the variations were not as marked as those 
in the caloric responses in normal animals. Mygind,** study- 
ing normal vestibular reactions in human subjects, found 
great variations in the duration of the postrotatory nystag- 
mus, not only in different individuals, but even from time to 
time in the same individual and on the two sides in a single 
subject. Mackenzie,** on the other hand, found that there was 
very little variation from day to day; he also found that 
the duration was about the same after slow or fast turning, 
but that the nystagmus was less intensive after slow turn- 
ing. In the guinea pigs the rotation was accomplished in 
five seconds (10 complete revolutions) or the animal was 
rotated twice per second. 


Diminished responses occurred in 25 per cent of our ani- 
mals with cerebellar lesions, in 60 per cent of those with 
lesions in the cerebellum and brain stem, and in 66 per cent 
of those with lesions confined to the brain stem (Table IV). 
The incidence in the last two groups is high enough to be 
of some significance in pointing to a lesion in the brain. 
In three cases, however, the diminished response was obtained 
from rotation in either direction, and in three it was obtained 
only on rotation to the right. In the remaining eight cases 
rotation to the left only gave diminished responses, which 
may be significant in localization of the lesion to the right 
side, since it is generally accepted that the right ear is most 
effectively stimulated on suddenly arresting rotation to the 
left. Absence of postrotatory nystagmus was not observed 
in any of the animals. 


Bauer and Leidler*' reported that after extirpation or injury 
to the cerebellar vermis, including the roof nuclei, in the rab- 
bit, there appeared a quantitative change in the nystagmus 
after rotation so that the duration and intensity of the nys- 
tagmus were strikingly increased; this quantitative change 
was only encountered on the side of the lesion, after unilateral 
injuries. Only one of our guinea pigs (40, Table I) gave what 
was considered to be quantitative increase in the postrotatory 
nystagmus; the vermis was not involved by the lesions in 
this animal. In nine animals in which the medial or roof 
nuclei were involved on the right, there were no increases 
in the postrotatory nystagmus from rotation in either direc- 
tion. 
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These workers also reported that temporary adjustment of 
both eyes in the sense of the slow component frequently 
occurred after rotation of animals with destruction of the 
vermis. This phenomenon was observed in 10 of our animals, 
including 57, 40, 41 and 39 (Table I), 43, 44, 58 and 50 
(Table II), and 52 and 56 (Table III). As can be seen by 
consulting the tables, some of these animals had lesions involv- 
ing the medial or roof nuclei, but in others the cerebellar 
involvement was all in the lateral hemisphere; Bauer and 
Leidler stated that complete extirpation of one lateral hemi- 
sphere without injury to the vermis or its nuclei resulted in 
no pathological manifestations. Animals 52 and 56 had lesions 
of the brain stem with no involvement of the cerebellum or 
its peduncles. 


This temporary adjustment of the eyes in the sense of 
the slow component was like that observed in one animal 
(39) following caloric stimulation, but, like it, was followed 
by nystagmus. It seems, however, that it may be consid- 
ered to be comparable to the pseudopostural reflex described 
by Lorente de N6* which completely replaced the nystagmus 
and persisted as long as the nystagmus would have if it had 
had appeared. The temporary adjustment of the eyes occurred 
only on rotation to the left in all these animals except two 
(58 and 44, Table II); in the former it occurred only on 
rotation to the right, and in the latter on rotation in either 
direction. 


Perversion of the direction of postrotatory nystagmus was 
rather infrequent (Table IV) and could be correlated with 
the perversion of the caloric nystagmus in only three ani- 
mals (62, Table II; 13 and 56, Table III). There were only 
two animals in which it appeared on rotation to the left 
only and might, therefore, be considered of value in locali- 
zation of the lesion to the right side; in two it occurred 
on rotation in either direction (62, Table II; 20, Table III), 
and in one on rotation to the right only (43, Table II). It 
is of interest that it never appeared in the animals with lesions 
limited to the cerebellum and did occur in 50 per cent of 
those with lesions confined to the brain stem (Table IV). 
Perversion of caloric nystagmus also was more frequent in 
animals with brain stem involvement than in those with 
purely cerebellar lesions. 
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SUMMARY. 


1. Deviation of the eyes with the head in its normal rela- 
tion to the trunk and to space was a common symptom fol- 
lowing lesions of the cerebellum and brain stem. The most 
frequent deviations observed were downward and forward 
deviation of the ipsilateral eye and upward deviation of the 
contralateral eye. Typical skew deviation or downward and 
forward deviation of the homolateral eye and upward and 
backward deviation of the contralateral eye were encountered 
in only one animal (67), although there were others in which 
only the backward component in the contralateral eye was 
iacking. Deviation of the eyes occurred in 75 per cent of 
the animals with lesions limited to the cerebellum, in 100 
per cent of those with combined involvement of the cere- 
bellum and brain stem, and in 83 per cent of those with lesions 
in the brain stem. 


2. Spontaneous nystagmus was a frequent finding, espe- 
cially in those animals which had lesions involving both the 
cerebellum and the brain stem (Table IV). Its duration was 
longer (three or four times) in the animals with brain stem 
lesions than in those with lesions confined to the cerebellum. 
In the latter it lasted only one to two days. The direction 
of the nystagmus was not indicative of the side of the lesion 
in those animals with pure cerebellar lesions, being variable 
in two cases, to the left in three and to the right in three. 
In those animals with lesions of cerebellum and brain stem 
the nystagmus was directed away from the side of the lesion 
(quick component) in seven, and toward that side in only 
one case. 


3. Perversion of the direction of the caloric nystagmus 
elicited by irrigation of the ears with the head in the normal 
position appeared in 70 per cent of the animals with com- 
bined lesions of the cerebellum and brain stem. Of 13 ani- 
mals which showed perversion or inversion of the caloric 
response, it resulted from irrigation of the ear on the side 
of the lesion only in 10; in three animals perverted responses 
resulted from irrigation of either ear. Lesions localized to 
one side of the cerebellum rarely affected the direction of 
the nystagmus elicited by caloric stimulation (19 per cent). 
As stated in the text, the number of animals in the present 
series with lesions limited to the brain stem is too small 
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for definite conclusions to be drawn,, although changes in 
the direction of the caloric responses did appear in three 
of six cases. 


The length of time required to produce caloric nystagmus 
in normal guinea pigs is extremely variable, as is the dura- 
tion of the nystagmus once it is elicited. For that reason, 
if for no other, the presence of a central lesion or its localiza- 
tion to one or the other side is impracticable on the basis 
of these observations alone. Diminished responses were 
recorded when longer than two minutes were required to 
elicit the nystagmus or when the duration of the nystagmus 
was less than eight seconds. On this basis, diminished 
responses occurred in only 37 per cent of the animals with 
cerebellar lesions, in 30 per cent of those with combined 
lesions of the cerebellum and brain stem, and in 33 per cent 
of those with lesions of the brain stem without cerebellar 
involvement. Since the diminished reactions were as fre- 
quently on one side as the other, they were not of localiz:ng 
value. 


4. The duration of postrotatory nystagmus and alterations 
in the direction of the same were suggestive of central involve- 
ment, but were not consistently localized to one or the other 
side. Temporary adjustment of the eyes in the sense of the 
slow component, as described by Bauer and Leidler,** occurred 
frequently enough to be of significance and usually appeared 
on rotation to the left or when the ear on the side of the lesion 
(right side) was stimulated the more effectively. 


CONCLUSIONS. 


The position of the eyes, the occurrence of spontaneous 
nystagmus and the results of caloric and rotatory stimula- 
tion of the ears in a series of 32 guinea pigs with lesions 
in the cerebellum and brain stem has led to the conclusion 
that such examinations and tests give results which are indica- 
tive of the location of the lesions. 


Deviations of the eyes, apparently due to asynergia of the 
eye muscles, were certainly, in the guinea pig, suggestive of 
the presence of the lesions and in many cases were of local- 
izing value. 


Spontaneous nystagmus which persisted for four or five 
days suggested brain stem involvement, and in those ani- 
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mals with brain stem lesions was directed toward the side 
opposite the lesion in the great majority of cases. 


Perversion or inversion of the caloric nystagmus was cer- 
tainly significant from the standpoint of incidence and, in 
the majority of cases, occurred only when the ear on the 
side of the lesion was stimulated. Changes in direction of 
postrotatory nystagmus occurred more infrequently, but they 
had a greater incidence in those animals with lesions limited 
to the brain stem than in those with cerebellar involvement. 


Temporary adjustment of the eyes in the sense of the slow 
component of the nystagmus following rotation happened 
often enough to be of significance and usually followed rota- 
tion to the left, the lesions being placed on the right side. 


Correlation of the manifestations of pathology with spe- 
cific destruction of anatomical structures was not always pos- 
sible since two animals with apparently identical lesions may 
show slightly or considerably different symptoms. This may 
be due to anatomical variations, but is more probably due 
to variations in the degree of extension of the lesions to con- 
tiguous structures in the different animals. Such variations 
undoubtedly also exist in the patients which have been 
reported in the clinical literature and account for the diver- 
sity of the results obtained from the vestibular tests. 


The author wishes to express his appreciation to Dr. S. W. 
Ranson, Director of the Institute of Neurology, for his sup- 
port of this research and for valuable suggestions and 
criticisms. 
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THE NASOFRONTAL TRACT IN THE EXTERNAL 
FRONTOETHMOSPHENOIDECTOMY.*+ 


Dr. FRANK L. BRYANT, Minneapolis. 


An adequate and lasting nasofrontal communication is 
essential in those patients in whom an external frontoethmo- 
sphenoidectomy is employed. Fortunately, not every patient 
with chronic pansinusitis upon whom the surgeon elects to 
do this operation requires special refinement of the usual 
technique. That there does exist a technical problem in some 
patients is attested to by the writings of Sewall and Mc- 
Naught, Ferris Smith, Lillie, Anderson and Williams. 


Several variations in procedure have been devised and 
advocated. The use of the septal flap may be of value. In 
those patients who have had or do require a submucous resec- 
tion (one in which the deviation is anterosuperior), the muco- 
periosteal flap which would be taken from the septum appears 
impractical. The use of the epithelial graft, by virtue of its 
own thickness, would seem to occlude an already narrow 
opening. Judicious removal of the posterior portion of the 
lacrimal bone and the lamina papyracea and avoiding remov- 
ing the frontal process of the superior maxilla could not 
always answer the problem in those patients who have a 
narrow nasal cavity anterosuperiorly. 


Scar tissue contraction, adhesions and granulation tissue 
caused by a combination of anatomic and pathologic factors 
may defeat the surgeon’s management and the patient’s ulti- 
mate recovery. If they are recognized before the time of 
surgery, necessary variation in technique can be used. Post- 
operative rhinologic procedures are notoriously less efficacious. 


Several anatomical factors which may present a distinct 
surgical problem or which, if not appreciated, will encour- 
age an inadequate or obliterated nasofrontal tract are: 
1. An anterosuperior deviation of the mesoethmoid portion 





*Read before the Minnesota Academy of Ophthalmology and Otolaryn- 
gzology, May 5, 1937. 

7From the Department of Otolaryngology, University of Minnesota Med- 
ical School. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Aug. 16, 1937. 
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of the nasal septum. A submucous resection should obviously 
be done before to give maximum space anteriorly. 2. An 
unusually thin lamina papyracea (and often lacrimal bone). 
When the anterior ethmoid cells are exenterated, a minimal 
removal of the lamina papyracea is always theoretically 
desired, but not always practically possible. 3. An abnormal 
development of the agger nasi (nasoturbinal) cells. The sur- 
geon must be especially careful to completely remove all of 
them. 4. A double frontal sinus on one side, from which 
there are two distinct nasal frontal ducts or ostia. Sufficient 
opening must be made to unite the two nasofrontal ducts 
and their respective sinuses. Such was observed in one of 
my series. 5. In those individuals with very narrow nasal 
cavities and a narrow thin external nose, the whole space 
is diminished. 

Jansen, in referring to intranasal surgery for frontal sinus 
disease, called attention to the removal of the anterior eth- 
moid cells and anterior portion of the middle turbinates, for 
an adequate communication. Good uses his rasps to enlarge 
the nasofrontal opening. These are two of the earlier meth- 
ods used in intranasal work. The problem as solved by their 
writings does not answer the one in the external fronto- 
ethmosphenoidectomy. 


Certain teatures relative to the anatomy are important. 
Warren B. Davis in his book, “Nasal Accessory Sinuses,” 
describes the floor of the frontal sinus as usually quite uneven. 
He goes on: “Laterally, it is formed by the orbital roof, while 
medially it overlies the anterior ethmoid cells. In the postero- 
medial portion of the floor is the ostium frontalis, which is 
normally situated in the most dependent portion of the sinus” 
(the italics are mine). One must remember that in enough 
individuals the nasal frontal duct or ostium is neither straight 
nor vertical. As pointed out by Schaeffer, Van Alyea and 
Kasper, it may be oblique and tortuous. It becomes more 
posteriorly placed as its nasal opening is reached. In other 
words, the lower portion is topographically ethmoidal. It thus 
becomes evident that by the removal of the middle ethmoid 
cells and the lamina papyracea, which forms the outer wall 
of the ethmoid capsule, the nasofrontal ostium, or tract, is 
of necessity removed. The exenteration of this area permits 
a normal prolapse of the soft orbital tissue over the cut edges 
of the lamina papyracea and posterior portion of the lacrimal 
bone. The lower the removal of these bones, the greater the 
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prolapse of tissue. This prolapse of orbital tissue inevitably 
replaces the lower part of the opening from the frontal sinus. 
Therefore, the surgical removal in entirety of the agger nasi 
cells and the floor of the frontal sinus becomes of paramount 
importance and especially that portion most anteromedially. 
This has in effect the formation of a less tortuous and more 
anteriorly placed vertical communication. Halle stated that 
the “anatomical barrier to the removal of the floor of the 
frontal sinus is the backward projection of the spina naso- 
frontalis of the superior maxillary bone.” Anatomical and 
surgical study reveals this projection may be due to unusual 
mesial or intranasal thickness at the junction of the nasal 
and frontal bones, and frontal process of the superior maxilla. 
His conception when surgically adapted and extended to the 
external frontoethmosphenoidectomy has in our hands given 
satisfactory and lasting results. 


The technical routine may be summarized: By means of a 
Kerrison or Smith upward biting bone forceps, the agger 
nasi cells are thoroughly exenterated. The nasal and frontal 
bone thickness (the backward projection of the spinofron- 
talis) ) is deeply removed. This is best accomplished by using 
the fingers of the opposite hand as a fulcrum and exerting 
downward pressure on the handle of the instrument with 
the operating hand. This permits a deeper and cleaner sur- 
gical tract to be established. The curette and rasp are not 
used, as they produce more bone spicules and shavings. No 
special after-care is necessary other than the usual cannula 
suction. 


SUMMARY AND CONCLUSIONS. 


1. A permanent nasofrontal communication is essential in 
those patients upon whom an external frontoethmosphenoi- 
dectomy is performed. 


2. A combination of anatomic and pathologic factors often 
determine the permanent patency of the tract. 


3. The normal communication is removed with exentera- 
tion of the ethmoid labyrinth and subsequent prolapse of 
orbital tissue. 


4. A new and permanent tract can be made by complete 
exenteration of the agger nasi cells and deep removal of the 
spinonasofrontalis region. 


1600 West Lake Street. 








CARCINOMA OF THE PHARYNX.* 
Dr. DANIEL C. BAKER, JR., Philadelphia. 


Cancer continues to be one of the most formidable of medi- 
cal problems. The difficulties encountered in attempting to 
determine the etiological factors are almost equaled by the 
problems of early diagnosis. Treatment will always depend 
upon early recognition of disease. The sinister way in which 
carcinoma of the pharynx is prone to develop is a real chal- 
lenge to the otolaryngologist. 


This paper presents a study of 72 cases of carcinoma of 
the pharynx, taken from the records of the Tumor Clinic 
of the Philadelphia General Hospital. The location and type 
of lesion, symptomatology, methods of diagnosis and man- 
agement of the cases will be considered. 


The pharynx is divided anatomically into three parts, the 
nasopharynx, oropharynx and laryngopharynx. The soft 
palate divides the nasopharynx and the oropharynx and the 
hyoid bone separates the oropharynx and laryngopharynx. 
A study of the anatomy reveals that there are many folds 
and recesses wherein a lesion may develop and not be recog- 
nized clinically until it has existed for a long period of time. 


In this group there were six lesions in the nasopharynx, 
39 in the oropharynx and 27 in the laryngopharynx. The 
nasopharyngeal cases began in four instances close to the 
Eustachian tube in the fossa of Rosenmiiller, and in the other 
two cases in the vault of the nasopharynx. The oropharyngeal 
cases for the most part began on one of the faucial pillars 
and spread upward to the soft palate, downward to the lateral 
border and base of the tongue, and to the pharyngeal wall. 
The epiglottis, valleculae and base of the tongue were involved 
in eight instances. The most frequent location in the laryn- 
gopharynx was one of the pyriform sinuses, with extension 
over the corresponding arytenoid fold. 





*From the Department of Laryngology and Bronchoscopy and the Tumor 
Clinic, Jefferson Hospital and Radiologic Clinic of the Philadelphia General 
Hospital. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Sept. 7, 1937. 
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There were five cases of postcricoid carcinoma. Metastasis 
to the neck occurred in 33.3 per cent of all the cases. The 
usual sites of glandular involvement were near the angle of 
the mandible and along the posterior border of the thyroid 
cartilage. 


A biopsy was taken from each patient and the report in 
all cases was squamous carcinoma. The histologic sections 
were graded according to Broder’s classification, modified so 
that types 2 and 3 were designated intermediate grade of 
malignancy. The largest group fell in the intermediate grade, 
forming 70.8 per cent of the cases. 














Classification Number of Cases 
Type 1. 3 
Type 2.—Intermediate Grade. 51 


Type 3.—Intermediate Grade. 
Type 4. 10 
Type not determined. 8 


The youngest patient in the series was 17 years of age 
and the oldest, 83 years. The average age of the group was 
60.4 years. The largest group occurred in the seventh decade, 
in which there were 26 cases. 


There was an extremely wide variance as to symptoms, 
which depended largely upon the location of the lesion and 
whether or not metastasis had occurred. In the nasopharyn- 
geal group, the tumor arose near the orifice of the Eustachian 
tube in four instances, and ear symptoms dominated the clin- 
ical picture. These included earache, tinnitus and deafness. 
Severe pain about the face along the distribution of the Vth 
nerve occurred in three cases. Headache was present at some 
stage of the disease in all of this group. Metastasis to the 
glands of the neck occurred in three cases, before any sub- 
jective symptom of the primary lesion had developed. 


New! reported the syndrome of malignant nasopharyngeal 
tumors and Woltman? and Hansel’ have stressed the involve- 
ment of the nervous system in these tumors. The relation 
of the nasopharynx to the base of the skull, the foramina 
of the cranial nerves and the orbital fissure is such that 
extension of the tumor can readily occur. 
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The majority of patients in the oropharyngeal series com- 
plained of sore throat as their first symptom. This was 
usually associated with painful swallowing. These symptoms 
were present in 51 per cent of this group. There were meta- 
static nodes in the neck in 12 cases. Inability to protrude the 
tongue, the sensation of a lump or something sticking in the 
throat were also complained of. Thickness of speech was 
given as a symptom in several instances. 


Hoarseness and dysphagia were the most common symp- 
toms in the laryngopharyngeal group. These symptoms were 
present in 15 cases. Clearing of the throat, cough and pain 
referred to the neck and ear were also complaints. 


In the entire 72 cases, severe hemorrhagge occurred in 
but four cases. Blood-streaked expectoration was more com- 
mon. 


Many patients did not visit a physician until after the 
symptoms had existed for a long time. One patient had 
swelling of the neck for 20 months before he consulted a 
physician. In this instance a diagnosis of carcinoma of the 
nasopharynx was made. The shortest duration of symptoms 
was two weeks before medical advice was sought and the 
average four months. 


From the above one can summarize by saying that there 
was no definite pathognomic group of symptoms. Each com- 
plaint of the patient had to be considered carefully and an 
attempt to explain it was made. 


One should never be satisfied with a diagnosis of earache, 
catarrh, sore throat, laryngitis or hysteria. A careful exam- 
ination of the nasopharynx, oropharynx and laryngopharynx 
should always be made when the patient presents any of 
the above symptoms. 


The nasopharynx was examined by a mirror and a naso- 
pharyngoscope. A better perspective of the nasopharynx was 
obtained by use of the nasopharyngeal mirror and this is 
also the opinion expressed by New.' Both methods of exam- 
ination were used routinely. Retraction upward and forward 
of the soft palate was very helpful. The oropharynx and 
laryngopharynx wese examined by a tongue depressor and 
laryngeal mirror, respectively. Palpation is a necessary part 
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of the examination, because the feel of a tumor is almost 
unmistakable and ulceration is not always present. Many 
lesions can be felt which cannot be seen. 


A biopsy should always be taken. In the nasopharynx it 
is often necessary to introduce the forceps through the nose. 
Occasionally the soft palate can be retracted so that a biopsy 
can be taken through the mouth. Lesions about the base of 
the tongue, epiglottis and laryngopharynx require, as a rule, 
direct pharyngoscopy by means of a laryngoscope. Along 
with a biopsy, a Wassermann examination is desirable. 


Lesions occurring in the pyriform sinuses or in the post- 
cricoid area often present the following picture on mirror 
laryngoscopy: There is an abundance of secretions in the 
pharynx, a fulness in the pyriform sinus affected and often 
ulceration which may extend over the corresponding aryte- 
noid. The arytenoid fold and false cord on the side of the 
lesion are usually edematous and there may be a fixation of 
the corresponding half of the larynx. This is due to involve- 
ment of the recurrent laryngeal nerve or extension into the 
cricoarytenoid joint. The edema and fixation are the cause 
of hoarseness and cough. In postcricoid carcinoma, edema 
of both arytenoids may occur, along with paralysis of both 
cords. Overflow of secretions into the tracheobronchial tree 
frequently results from blockage of the food passage and 
paralysis of the larynx. This causes severe cough and sub- 
sequent pulmonary infection. Frequently an ulcer cannot be 
seen by mirror laryngoscopy and it is only when direct meth- 
ods are employed that the lesion is visible. 


The primary lesion is often concealed by the absence of 
symptoms to the area involved and the early development 
of metastasis to the neck. The challenge to early diagnosis 
is best met by making frequent careful examination. 


The management of a case of carcinoma of the pharynx 
presents a real problem. Surgery in most cases cannot be 
attempted because of the location and extent of the lesion. 
Active treatment with X-ray, followed by interstitial irradia- 
tion by means of radon seeds, was employed in many of these 
cases and this plan of procedure was found to be most bene- 
ficial. Irradiation in many instances when cases were seen 
late was only palliative. Metastatic glands in the neck 
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responded well to X-ray therapy, followed by implantation 
of radon seeds. 


The severe pain that occurred in nasopharyngeal lesions 
is extremely difficult to relieve. Injection of the branches of 
the Vth nerve and sphenopalatine ganglion were resorted to 
and finally the opiates. 


Carcinoma in the laryngopharynx offered a problem. In 
the 27 cases, gastrostomy for relief of dysphagia was per- 
formed in eight cases; it was necessary to do a tracheotomy 
for relief of dyspnea in five patients. Active X-ray therapy 
to the laryngopharynx usually caused an increase in edema 
of the area and the patients had to be watched very care- 
fully for increase in dysphagia or dyspnea. 


No attempt has been made to evaluate the results of treat- 
ment. The best results are dependent upon early diagnosis, 
followed by intensive X-ray or radium therapy, or a com- 
bination of both. The otolaryngologist is responsible for the 
early recognition of these tumors. Careful and systematic 
examinations on several occasions if necessary will meet with 
success. 


SUMMARY. 


1. A group of 72 cases of carcinoma of the pharynx is 
reviewed. 


2. There were no pathognomic symptoms of the disease. 
Each symptom had to be evaluated and a search for its cause 
undertaken. 


8. The disease has an insidious onset and early diagnosis 
is a challenge to the otolaryngologist. 


4. The best results will be obtained by treatment of those 
cases recognized early. 
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IN MEMORIAM 


DUNBAR ROY, M.D. 
1866-1937. 


Another of the Old Guard in Oto-Laryngology has answered 
the call. Dr. Dunbar Roy, prominent ophthalmologist and 
otologist of Atlanta, Ga., died at his home July 5, 1937. 


He was the son of Dr. Gustavus Roy and the former Flora 
Dillard, of Greensboro, Ala., and was born in Atlanta in 
1866. His father, a volunteer from Virginia, was in medical 
charge of the Andersonville prison and of hospitals in Atlanta 
during the last year of the war. 


Dr. Roy attended the public schools of Atlanta, was a mem- 
ber of the widely known class of 1883 of Boys’ High School. 
He attended Richmond College in Virginia and received his 
A.B. degree there. He studied medicine and obtained his 
medical degree at the University of Virginia and served 
interneships at Charity Hospital and Maternity Hospital in 
New York. Then followed a year in Europe, qualifying in 
ophthalmology and oto-laryngology, and he returned home to 
practice this specialty in Atlanta in 1893. In the same year 
he was elected to professorship in the Eye, Ear, Nose and 
Throat Department of Southern Medical College. Later he 
was named clinical professor of ophthalmology and oto- 
laryngology at Atlanta Medical College, which was later 
merged with the College of Physicians and Surgeons. When 
Emory University took over this institution, under the name 
of Emory University, Dr. Roy was named professor of oto- 
laryngology, holding this position until 1924, when he resigned 
account of ill health. 


In 1923 he was elected president of the American Laryn- 
gological, Rhinological and Otological Society, and in 1924 
was named vice-president of the American Laryngological 
Association. In 1924 the University of Virginia conferred 
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upon him Phi Beta Kappa membership. He was associated 
with various medical groups, was chairman of the Oto-Laryn- 
gological Section of the American Medical Association, a Fel- 
low of the American Otological Society, Honorary Fellow of 
the Southeastern Surgical Congress, Chairman of the Eye, 
Ear, Nose and Throat Section of the Southern Medical Asso- 
ciation. In 1935 he was elected President of the American 
Laryngological Association. 


During the World War he served as Captain in the Medi- 
cal Service of the U. S., and had charge of medical aviation 
for the Southeastern States. 


He was a Democrat, a member of Beta Theta Pi college 
fraternity, and an Episcopalian. 


Dr. Roy was an occasional contributor to the literature on 
otolaryngology and his papers reflected the character of the 
man, especially emphasized by practical experience and an 
abundance of “common sense.” 


In his social contacts he was affable, gracious, loyal to and 
popular with his colleagues and friends, and always interested 
in applying himself to the best interests and advancement of 
surgical specialties in which he was engaged. 


An outstanding factor in his association with his profes- 
sional colleagues was the fine attitude of good fellowship, 
beauty and charm of his devoted wife, Carrie Ellett Roy, 
formerly of Richmond, Va. To her we extend our heartfelt 
sympathy and condolence. M. A. G. 
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THE NEW YORK ACADEMY OF MEDICINE. 


SECTION OF OTO-LARYNGOLOGY, 


Meeting of Oct. 6, 1937. 


The Factual Background for the Treatment of Progressive Deafness from 
Otosclerosis. By Dr. Edmund P. Fowler, Sr. 


(Published in full in this issue of Tart LAryNGoscore.) 


A New Technique in the Surgical Treatment of Severe and Progressive 
Deafness from Otosclerosis. Dr. Maurice Sourdille (by invitation). 


(Published in full in this issue of Tue LAryNcoscore.) 


Dr. EpMUND PRINCE FOWLER, Sr.: I am sure that we have all been given a 
great treat this evening in hearing Dr. Sourdille explain his own operation in 
detail, and, in a briefer way, the techniques of others, as well as hearing his 
very conservative attitude and the care which he uses in selecting his cases. 
Any formal discussion was purposely cmitted from this program. I should 
like to call on Dr. Kopetzky to say a few words. Dr. Kopetzky has been 
interested in this particular line of work. 


Dr. SAMUEL J. Kopetzky: Mr. Chairman, Dr. Sourdille, Ladies and Gen- 
tlemen: I want to express my thanks, Mr. Chairman, for the privilege of 
opening this discussion on what I think is, for American otology, an historical 
evening. Few in this audience can realize the heartaches in the development 
of the intricate but beautiful technique which has been demonstrated here this 
evening, because there are but few, I take it, in this audience who have ever 
tried anything like this surgery. I think that this Academy and this Section 
owe Dr. Sourdille profound thanks. I also think that if the introductory 
remarks of the Chairman were read by most otologists at least once a week 
for the next year or two we would then have the mental attitude to accept 
with an open mind the proposals and the help that this technique holds out. 


Dr. Fowler has stressed in his opening remarks the fact that we do not 
know much of otosclerosis. We do not know much of its etiology and, up 
till and including now, we know nothing of its cure. Dr. Fowler provoked 
me by asking that the young prospective otosclerotic be brought for pre- 
ventive treatment at certain ages when the impending onset of otosclerosis 
is possible or probable. I, too, stand at the feet of wisdom and beg to know 
what preventive measures I could give these prospective patients who obeyed 
Dr. Fowler’s dictum and came to me at those ages! Nevertheless, he brought 


salient points to us in telling us we know very little of otosclerosis. 


On the other hand, our very distinguished guest tonight has centered his 
attention on a technique for the amelioration of a symptom coincident to oto- 
sclerosis, namely, a large loss of hearing, which by his procedure he again 
gives back to the patient. To those of us who were fortunate in seeing the 
slides which Dr. Druss presented last spring and who will reread his article 
in the present issue of the Archives, by Friesner and Druss, on the immobili- 
zation of the stapes in nonotosclerotic cases and the reasons why no treatment 
by inflation or any other treatment that we know is of much avail, may find 
solace and hope in this type of amelioration of the symptom that the patient 
most wants stopped, namely, his deafness. 
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A few of my associates and myself, namely, Dr. Almour, Dr. Lempert 
and Dr. Silver, have been working at this problem for some time. We have 
done such oper ations, and we stand here tonight, when you face this intricate 
technique, to tell you that it is possible. It is feasible and it can be done. 
Naturally, we, too, have studied Sourdille; we have delved into and worked 
and lived with Holmgren; we have gone through the stages they, too, went 
through, and we hope to live to report our experience to you at the next 
meeting of the American Otological Society. I would not shadow with any- 
thing that came from us this brilliant presentation here tonight except to 
ask that, like all new procedures, we do not take it in the spirit of skepticism ; 
that, looking at the intricacy of the surgery, we do not rationalize that it 
cannot be done or there is another way of doing it. There is soundness in 
the reasoning that makes such a procedure necessary. Surgical ingenuity, you 
may be sure, will eventually simplify its steps. 


I think that whoever had the planning of this meeting has done us a great 
favor, and I close, as I opened, humbly expressing my thanks for the privilege 
of being on the platform this historical evening, to acclaim this French con- 
frere as a contributor to the eventual happiness of a suffering portion of 
mankind, 


Dr. JouN DEVEREUX KERNAN; Mr. Chairman, Prof. Sourdille, Ladies and 
Gentlemen: Dr. Kopetzky was looking me squarely in the eye when he 
remarked that few of us here knew anything about this subject or had ever 
performed this operation. That is just my position. I know just about as 
much of otosclerosis as all the rest of you do, and that is nothing, as far as 
I can see. I do not know anything about this operation at all; however, that 
is not being exactly accurate, I did not know anything about the operation 
when this presentation started. I do not know how I can compliment 
Dr. Sourdille more than by saying that now I know a little about it. That 
is all I have to say. 


Dr. EDMUND PRINCE FowLeEr, Sr.: Dr. Sourdille has asked me to call upon 
my son to speak because he went to Europe especially to study the methods, 
spending a week with Dr. Sourdille in Nantes. 


Dr. EDMUND PRINCE FOWLER, JR.: I visited Dr. Sourdille in Nantes about 
four weeks ago, and he was kind enough to send for several of his private 
patients so that I could examine them. I saw 39 cases, six of whom had been 
operated on both sides. 


I must say that I went to Nantes with considerable skepticism, I had read 
Dr. Sourdille’s work and could not believe that the operation could be as good 
as he said it was. He has changed my point of view completely. I think it 
would be of interest for you to know that a good many of the criticisms of 
Dr. Sourdille’s work are entirely wrong. In the first place, it has been said 
that the fistula always closes up. That has been the usual criticism. I saw 
one case operated on seven years ago, and he has kept his hearing all this 
time and the fistula has net closed up. I saw two cases operated upon six 
years ago, and three or four cases operated upon five years ago, and several, 
three and four years ago, without change in the fistula. 


Dr. Sourdille went a little further than you might except him to do if he 
were not as honest as he is, He also showed me a few poor results. He 
wanted to show me how the operation occasionally went wrong and why it 
went wrong, I saw some cases where the fistula had closed or had partially 
closed and others where the flap did not fit properly. In some of his early 
cases when he did not resect the head of the malleus he did not get a good 
result because the flap was not exactly right; therefore, the secondary tym- 
panic system did not function perfectly. He also showed me one interesting 
case where he resected the head of the malleus after he had made the 
vestibular opening into the horizontal semicircular canal. The hearing improved 
markedly after this, proving that the secondary tympanic system is probably 
the essential part of his operation. 
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After visiting Dr. Sourdille, I went to the Collegium Otolaryngologicum, in 
Venice, where I met Dr. Holmgren and talked with him at considerable length 
about his operation, which is very similar to that of Dr. Sourdille. The main 
difference is that Dr. Holmgren does not do the very intricate and difficult 
resection of the head of the malleus and rebuilding of the flap. This is the 
fundamental difference in the two operations. In Venice, Dr. Nager showed 
me some sections from monkeys on whom this operation had been done. These 
were most interesting. I think Dr. Holmgren will bring them over when he 
comes and it would not be quite fair for me to explain what they showed. 
I think they explain a good deal about this problem and will straighten out 
some of the difficulties. 


Dr. Sourdille also spoke of the Wittmaack-Rollin operation, I stayed six 
days with them in Hamburg and they turned over to me the slides of 60 cases 
they had done. They are still very skeptical of their operations. They do very 
careful tests with the audiometer, and their consensus of opinion is that there 
is no change in the hearing in the cases they have operated on. They admit, 
however, that they have not enough cases in which the unoperated ear got 
worse. I feel that it will be another four or five years before we can be 
sure of the value of this operation. 

While I was in Nantes, Dr. Sourdille did this operation for me on the 


cadaver. I saw his cases, and I spent considerable time with him translating 
tonight’s paper, so that I feel that I understand the matter pretty well. 


If there are any questions that you would like to ask, perhaps I could 
answer them for Dr. Sourdille. 


Dr. JAMEs W. BaArcock: How much disturbance is there in equilibration 
when you open the labyrinth? 


Dr. MAvuRiceE SouRDILLE: The men had some disturbance for two or three 
days, at the maximum; the women, a little longer. 


Dr. EpMUND PRINCE FOWLER, JR.: I asked a great many of the patients 
who came into Dr. Sourdille’s consultation room whether they had dizziness 
at the time of operation or later on. Very few had any lasting dizziness. 
Some did have vertigo; if you pressed on the external canal, some of them 
even showed nystagmus, but the vertigo did not bother them, if they did not 
touch the ear or lie on it heavily. 





THE AMERICAN BOARD OF OTOLARYNGOLOGY. 


An examination was held in Chicago, Oct. 8 and 9, 1937, 
prior to the meeting of the American Academy of Ophthal- 
mology and Otolaryngology. One hundred and one candidates 
were examined—of this number 79 were certified. 


An examination will be held in San Francisco, June 10 
and 11, 1938, prior to the meeting of the American Medical 
Association. 


Prospective applicants for certificate should secure appli- 
cation blanks from the Secretary, Dr. W. P. Wherry, 1500 
Medical Arts building, Omaha, Neb. 





BOOK REVIEW. 


Studies of the Vilith Nerve. By the Research Study Club of Los Angeles, 
with Foreword by Edward Jackson, M.D.; 268 pages with Index and 
100 illustrations. St. Louis: The Laryngoscope Co., 4574 West Papin 
Street. 1937. Price $3.50. 


This book is a collaborative one, consisting of 15 papers on the VIIIth 
nerve and its relationships, which made up a Symposium upon this subject 
presented before the Research Study Club of Los Angeles. In this Sym- 
posium the acoustic nerve is considered ; first, from a standpoint of its anatomic 
relations, then from the angle of the pathologic conditions which may affect 
it, either in its end-organ or its continuity from the end-organ to its intra- 
cranial centre. 


The chapters dealing with the lesions which affect the VIIIth nerve in its 
intracranial portion are worthy of special mention. Here the symptomatology, 
both from the standpoint of the neurologist and of the otologist, is outlined 
in detail and the methods of differential diagnosis of these lesions from those 
affecting the end-organ are especially well presented. 


Special attention is devoted to the diagnosis of hearing impairments by the 
most modern methods of audiometry and the use of such methods in the 
prescription for hearing aids. 


Such a book will be a valuable addition to the reference library of every 
otologist. A. M. A. 
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Mail Your Order Now! 


PROBLEMS OF THE DEAF 


BY 
MAX A. GOLDSTEIN, M.D., F.A.C.S. 


610 Pages — 273 Illustrations —Leather Bound 
$6.00 Postage Prepaid 


An unusual, authoritative and comprehensive volume of XIX chapters, covering 
every phase of work with the Deaf and Deafened and Speech Defective, by an 
otologist and teacher of 40 years’ experience, including: 


Chronological History of Deafness— Anatomy and Physiology — Mechanics of 
Speech —Speech Defects— Cerebral Localization Hearing Tests— Methods of 
Instruction — The Acoustic Method — Training of Teachers — The Deaf Child — Hard- 
of-Hearing Child— Physician and Deaf Child— Parent of Deaf Child — Deafened 
Adult — Hearing Aids—-Schools for the Deaf—Quacks and Quackeries — Research. 


Published by THE LARYNGOSCOPE PRESS 
4574 West Papin Street St. Louis, Mo. 





THE LARYNGOSCOPE PRESS, 
4574 West Papin Street, 
St. Louis, Mo. 


Enclosed please find check for $ copies of 
“PROBLEMS OF THE DEAF” by Max A. Gorpstern, M.D., F.A.C.S. 



































Central Institute for the Deaf 


NATIONAL RESIDENTIAL AND DAY SCHOOL 
FOR THE DEAF AND DEFECTIVES IN SPEECH 


Approved by Advisory Council of Foremost Ear Specialists and Educators 


New fire-proof buildings beautifully located opposite Forest Park. Modern Dormitories 
and Equipment. Best home environments. Pupils constantly in care of teachers or 
experienced supervisors. 


ORAL SCHOOL FOR DEAF CHILDREN 
C. |. D. offers all advantages of exclusively Speech Training and daily expert medical 
supervisicn of both Resident and Day Pupils. 
Education and Training from Kindergarten (three years of age) to College. 


CLASSES FOR HARD-OF-HEARING CHILDREN 
A new department has been established for the special training of Hard-of-Hearing 
children in Lip-Reading and Speech; all grades. Salvaging of Residual Hearing is a 
specialty of the Institute. The Acoustic Method was created here. 


LIP-READING INSTRUCTION FOR ADULTS 
Private and Class Instruction for the adult deaf. 
Conversational Classes for advanced pupils. 


CORRECTION OF SPEECH DEFECTS 
Correction of Imperfect Phonation, Indistinct Articulation, Lisping, 
Stuttering, Stammering and Aphasias. 


TEACHERS’ COLLEGE 
This department of the Institute is a Unit of Washington University and accepts appli- 
cants with adequate college qualifications. Two years’ training with graded special 
curriculum constitutes the training course. Graduates receive degrees of Bachelor of 
Science in Education from Washington University. 


For further information address 
Dr. Max A. GopsTeIN, Director - - - - Miss Jutia M. Connery, Principal 


818 S. KINGSHIGHWAY, ST. LOUIS, MO. 


























BRONCHOSCOPY 


INCLUDING 
Esophagoscopy Laryngoscopy 








With the increasing interest in Bronchoscopy for the treatment of wisheas pen ae 
and for diagnostic examination, we are prepared to submit lists according to the 
requirements of hospitals of various sizes. We solicit your direct inquiries for Chevalier 
Jackson endoscopic instruments for Bronchoscopy, Esophagoscopy, Tracheotomy, etc. 

CORRECT MODELS 

All our bronchoscopic and allied instruments are exact duplicates of those made 

by us for and used by the Staff of the Chevalier Jackson Clinics, 


SUGGESTED SETS 


Adequate Hospital Set Emergency Hospital Set Tuberculosis Sanatorium 
Minimum Hespital Set Children’s Hospital Set Emergency Tracheotomy 


NOW READY 
THE LARYNX AND ITS DISEASES 


By Chevalier Jackson, M.D., and Chevalier L. Jackson, M.D. 
Profusely illustrated with a total of 221 illustrations, including 11 plates 
TH c LA in color. This book of 540 pages, by two outstanding authoriti age 
i out a doubt, immediately take its place as an in msable book in th 
library of specialists, family physician and general surgeon alike. 
PRICE, Postpaid 


THIS AND ALL OTHER MEDICAL BOOKS FOR SALE BY OUR 
MEDICAL BOOK DEPARTMENT. 


EMERGENCY TRACHEOTOMY SET 


It is of vital importance that emergency Tracheotomy Set be ready for 

immediate yee in every hospital, and it was with this thought in mind that 
Dr. Ellen Patterson assembied the sons, assortment of Chevalier 
Jackson s seumente In Dr. Jackson’s and atterson’s Clinics — 
be in every hospital) the instruments are Roritioca then wrapped i 
sterile gauze or towel and placed in the sterile copper case (included. in 

the outfit), which in turn is wrapped sterile 

ready for instant use. 

33092. Jackson's Emergency Trachectomy Set 

with contents as illustrated, with three ster- 

ling silver cannulae, 1, 3, and 5, including § 

metal box for keeping instruments pe 





87 
33094. Same, with six sterling silver cannu- 
ies, 1, 2, 3, 4, 5 and 6, including metal 
OX ..<e--ose 
33100. Same, ‘with three plated cannulae, in- 
cluding metal box 362.50 
33102. Same, with six plated cannulae, 1, 2, 
3, 4, 5 and 6, including metal box...........873.50 








TRACHEOTOMY, 


Pilling-Made Chevalier Jackson tracheotomy tubes are cor- 
rect models of those used by the staff of all the Chevalier 
Jackson Clinics. 


Sterling Silver, full curved, sizes 1 to 6 $7.50 
Sterling Silver, full curved, sizes 7, 8 and 9............. 


LARYNGECTOMY 


Pilling-Made instruments include correct models of laryngec- 
tomy and laryngostomy tubes devised by Clerf, Imperatori, Jack- 
son, Lewis, MacKenty, Orton, Tucker, Zinn and others. 


With or without speaking tube attachment. 
HOW TO ORDER 

To avoid substitution and for prompt attention, 

address all communications and orders to: 


MADE AND SOLD ONLY BY 
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